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Economy Is Governed 
By Performance! 


Initial economy in the purchase of welding and 
cutting equipment does not imply a direct saving. 
It is the actual performance of this apparatus that 
denotes whether or not the installation has proven 
an asset or liability to your establishment. 


The TORCHWELD PROCESS 


is today being used by the foremost plants in the 
country—speeding up production and lowering 
costs. This equipment has met with instant favor 
whenever demonstrated because of its unfailing 
reliability and economical gas consumption. 


We can show you how to effect a sizeable saving 
in the cost of operating your welding and cutting 
department—in justice to yourself write for full 
particulars. 





Torchweld Equipment Company 





Fulton and Carpenter Sts., Chicago 

High Grade Welding and Cutting Apparatus The above is a typical TORCH- 

and Generator Outfits, Welding Rods, WELD installation tx @ leading De- 

Malar cite Ma ctealiallien troit automobile plant, our equipment 

l ng used exclusively. 

Cleveland Detroit Pittsburgh 
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Memphis Dallas New York 
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A slice of hard-boiled 
armor-plate 
while you wait ! 


What Oxweld 
has done 

for others 
Oxweld can 


do for you. 

















ADE to resist the terrific im- 
pact of high explosive shells 
—Uncle Sam’s armor-plate is 


as tough as an army of scientists, chem- 
ists and metallurgists can make it. 


Yet the Oxweld Cutting Flame slices 
through it as a knife cuts butter! More 
quickly than a saw eats through wood 
the tiny jet of concentrated heat burns 
its way through the toughest metal 
known! 

Reducing scrap to workable sizes is 
but one of the many uses which Oxweld 
Service Engineers have found for the 
Oxweld Cutting Flame. It cuts out 


LINDE 
OXYGEN 





man-holes, roughs massive forgings, 
shapes boiler and tank ends and does 
dozens of other things—better, more 
quickly and at less cost than is possible 
by any other method. 

Oxweld Service Engineers, situated 
in more than fifty important cities, are 
ready to demonstrate in your plant just 
how oxwelding and cutting will save 
you money. . . Write, wire or tele- 
phone to the nearest address below 
for immediate attention. 


An illustrated book “Oxweld Can 
Do It!” sent you on request. It tells 
what Oxweld is doing for others. 


OXWELD ACETYLENE COMPANY 


Newark, N. J. 


Chicago 


San Francisco 


Sales Representatives in the Principal Cities of the World 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 
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THE SEVEN AGES OF CUTTING 


A LESSON IN EVOLUTION 









































|. CHISEL AND 
SLEDGE HAMMER 





























4. MECHANICALLY 5S. FRICTION SAWS 6. OXYGEN , HYDROGEN 
OPERATED SHEARS OR ACETYLENE 








The modern torch 


7. PUROX TORCH 


The most recent 
Sevelopmen? i177 
The art 


WELDING 
597 BEAUFAIT ST. 52nd & SANTA FE AVE. 
DETROIT URO LOS ANGELES 
CUTTING 
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bearer carries 
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Buyers’ Index 


Readers of Ohe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufacturers 
of the United States. 














ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 











Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Cc 
Commercial Acetylene Supply Co. Universal Oxygen Co. 

Linde Air Products Co. 


Victor Sar. Aecty lene Equipment cx 
Universal Oxygen Co. BRASS SPELTER WIRE 
Prest-O-Lite Co. 6% 7 og ee — Co 
a xygen Co. 
ACETYLENE (Dissolved) 
Air Reduction Sales Co. Universal Oxygen Co. 


* Torchweld Equipment Co 
ACETYLENE GENERATORS BRAZING OUTFITS 
Air Reduction Sales Co. Bastian-Blessing Co. 
Bastian-Blessing Co. n Buffaio Denta! Mfg. Co 
Carbic Mfg. Co. Hauck Mfg. C 


0. 
Davis-Bournonville Co Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 





Smith’s Inventions, Inc. 

e Alexander Milburn Co. Superior Oxv-Acetviene Machine Co 
Modern Engineering Co. Torchweld Equipment Co. 
Oxweld Acetylene Co. Or S BRONZE FILLER RODS 
Smith's Inventions, Inc. Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Co Central Steel & Wire Co. 
United States Welding Co. Wm. Cramp & Sons 
weg bar ard Co. — .e mocests Arc wg & Welding Co 
Victor Oxy-Acetylene Equipment Co. ° urdett Oxygen 

ALUMINUM FILLER RODS We not only do welding, Hauck Mfg. Co. 

Air Reduction Sales Co. : ° avis- Svile \0. 
Burdett Oxygen Co. but supervise the design Kentucky Oxygen-Hydrogen Co 
Wm. Cramp & Sons ° ° 
Electrie Are Cutting & Welding Co. and installation of oxy- Modern Bagincoring Co. 
Iron City Foundry Co. ] Idi 1 ts: Superior Oxy-Acetylene Machins Ce 
Kentucky Oxygen-Hydrogen Co. acetylene welding piants; Torchweld Equipment Co. 
Davis-Bournonville Co. ° United States Welding Co 
Ene Imperial Brace Mts. Co. report on welding ma- Universal Oxygen Co 
| ee om Oo. ° ] d h ‘ k Victor Oxv-Acetylene Equipment Co 
Modern Engineering Co. terial and met ods; make Bue a mee Metals Co 

xweld Acetylene Co. m4 A i Electric Fusi Ce 
Superior Oxy-Acetylene Mach. Ce tests on welding appa- merican Electric Fusion Cor} 
Torchweld Equipment Co. 8 ppa CABLE (For Leads) 


; Electric Arc Cutting & Welding Co 
United States Welding Co. ratus for efficiency and Electric Are Cuttin, 
Victor Oxy-Acetylene Equipment Co 


Transportation Engineering Corp 
Wilson Welder & Metals Co. economy. Wilson Welder & Metals Co. 











ALUMINUM FLUX Ni F - CARBIDE = 
Farmers Standard Carbide Co 
yd ReGaatien Soiee >. c ine years peaae- aoe Tank Recharging Co 
oy elding Products Co. awinigan Products Corp. 
American Flux Co. | Rochester Welding Works os migm Carmide Galen Co 
urde Cxygen 5 ARBID m pressed es) 
Rengecky Welten nzéseaen, Co. 349 Orchard St. Rochester, N.Y, Carbic MSe Co. 
e mpoun 0. js 
Davis-Bournonvilie Co, oe S. W. MILLER, M. E., Proprietor CARBON (Blocks, Paste, Rte.) 
@ imperia rass s. Co U. 8S. Welding Co. 
Hauck Mfg. Co. Electric Arc Cutting & Welding Co 
Imperial Brass Co. CARBON REMOVING TORCHE® 
Modern Engineering Co. See “Torches” 
pm | aay c a Co. . CAST IRON FILLER RODS AND FLUX 
0. Air Reduction Sales Co. 
Suverlor Oxy"Acetyiene Machine ‘n Unusual Welding Problems Burdett Oxygen ‘Co. 
4 erman-Hvere ¥. o 
p= Bay Ce are an everyday occurrence in our Central Steel & Wire Co. aa 
* : shop. We go anywhere, take the ‘ortlan ‘elding Compoun 0 
Victor Oxy-Acetylene Equipment Co. big and little jobs. We use Oxy- Wm. Cramp & Sons ' 
Wilson Welder & Metals Co. g " 
ALUMINUM SOLDER ee ay eee ay ee pay Sy 8+ ~~) Aycocaem 
Air Reduction Sales (o. esses. Davis-Bourronville Co. 
Burdett Ox n < Cc 
Liberty Welding Co. Boiler Welding and special tanks eC 
ANNEALING FURNACES our speciality. Our ten-ton crane International Oxygen Co. 
Aeroil Burner Co. handles big work with ease. 


Modern Engineering Co. 

The Imperial Brass Mfg. Co 
Telephone or write for particu- Oxweld Acetylene Co 

rs. 


Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Ce 














la Imperial Brass Mfg. Co. 
APBONS (Asbestos) P gwege | ae bay Co. 
icago Shield Co. ohn A. Roebling’s Sons Co. 
4 D.Parnam & Co. a Chicago Welded Products Co. FI an on ol 
lectric Arc ttl Weldi Co. rio -Ace to 
ASBESTOS ern” ia ltt 226 N. Carpenter St., Chicago Standard Mfg. Co. 
Air Reduocti Sales C Torchweld Equipment Co 
Asbestos Products Co ~ cuaaiaiiaaa Transportation Engineering Corp 
Burdett Oxygen Co. _ United States Welding Co 
; niversal Oxygen “o 
sy ly we ie BOOKS (Relating te Welding) Victor Oxy-Acetviene Equipment ‘ 
Imperial Brass Mfg. Co. The Welding Engineer Wilson Welder & Metals Co 
Universal Oxygen Co Electric Arc Cutting & Weiding Co. OOPPER FLUX 
ASBESTOS SHEET PAPER Wilson Welder & Metals Co. Air Reduetion Sales Co. 
al Brass . Co. 
Air Reduction Sales Co. BRASS AND BRONZE FLUX CUTTING RODS (Elec. Arc) 
Asbestos Products Co Air Reduction Sales Co. Electric Arc Cutting & Welding © 
ars BY Burdett Oxygen Co. Wilson Welder & Metals Co. 
Ss Cortland Welding Compound Co. OXLINDERS co 
Imperial Brass Mtg. Co. Davis-Bournonville Co ELECTRIC ARC WiL.DING OUTFITS 
Oxweld Acetylene Co. Kentucky Oxygen-Hydrogen Co. Blectric Arc Welding & Cutting Co 
Superior Oxy-Acetylene Machin» Co The Imperial Brass Mfg. Co General Electric Co. 
Ls sl Welding Co. Modern Engineering Co. Gibb Instrument Co. 
niversal Oxygen Co. United States Welding Co. Lincoln Elec. Co. 
enone (Acetylene) Oxweld Acetylene Co. Westinghouse Blec. & Mfz. Co 
er orches” 


Smith's Inventions, Inc. Wilson Welder & Metals Co. 
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The LAWRENCE PATENTED PROCESS is the only economical 


and dependable way to repair your scored cylinders. 
Service stations throughout the United States. 


For full particulars to obtain patented rights, apply at the Li- 
censee office at 292 Halsey St., Newark, N. J. 


L. LAWRENCE & COMPANY 





Distributors of DISTRIBUTORS OF REBCO 
De Luxe Light Weight RINGS 
Gray Iron Pistons REBCO was invented to form a unit prac- 
tically homogeneous with the piston, so 
Detroit, Cleveland, Buf- - that it is impossible for the ring to recipro- 
falo, Pittsburgh. cate in the piston groove with the up and 


down movement of the piston. 


A set of De Luxe light The oll-pumping pitti 


weight pistons will make ring has given way to 
your motor run smooth. REBCO : 
It will eliminate all the vibration and give Install it for more power and less operat- 
you all the advantages of aluminum alloy ing cost. 
pistons with none of the disadvantages. | 
They also are a wonderful saver of gas- —" oo HISPEED 


oline and oil. 


HI-SPEED is individually cast, of very 
high grade gray iron of special formula; 
assuring flexibility, with permanent and 
equal tension. 





LAWRENCE SERVICE PLANTS 


Buffalo—846 Main St. Minneapolis—14 No. 9th St. 
Chicago—1522 Michigan Ave. New York City—355 W. 57th St. 
Cleveland—6529 Euclid Ave. Pittsburgh—5102 Baum Blvd. 
Milwaukee—18 Martin St. San Francisco—116 Hyde St. 


Main and Licensees Office at 


292 Halsey Street NEWARK, NEW JERSEY 





| 























ELECTRIC RESISTANCE WELDERS. 
“Resistance Welding Machines” 


ELECTRODE HOLDERS 
Electric Are Welding & Cutting Co. 
Wilson Welder & Metals Co. 
General Electric Co. 
Gibb Instrument Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


ELEOTROLYTIC OXYGEN AND HYDRUGER 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Kentucky Oxygen-Hydrogen Co. 
Electric Are Cutting & Welding Ce. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The Iimperiai Brass Mfg. Co. 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Superior Uxy-Acetyiene Machine Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
Wilson Welder & Metals Co. 
FILLEK RUDs (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Bierman-Everett Fdy. cv. 
Davis-Bournonville Co. 
Kentucky Oxygen- Hydrogen Co. 
International Oxygen Co. 
The imperia) Brass Mfg. Co. 
Modern Engineering Co. 
Uxweid Acetylene Co 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
paves States Welding Co. 
niversal Oxygen Co. 
Victor Oxy- Acetylene Equipment Co. 


FILLER RODS (Vanadium steet) 
Air Reduction Saies Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Reid-Avery Co. 

Torchweld Equipment Co. 

éuperior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
Wilson Welder & Metals Co. 

*IREPROOF PLASTIC 
National Carbon Co. 

U. 8S. Welding Co. 


FLUE WELDERS (Electric) 

General Electric Co. 

Wilson Welder & Metals Co. 
FLUXES 

Air Reduction Sales Co. 

American Flux Co. 

Cortland Welding Compound Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Smith’s Inventions, Inc. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
FURNACES ( ) 

Buffalo Dental Mfg. Co. 

General Electric Co. 

Hauck Mfg. Co. 

Universal Oxygen Co. 
PREHEATING FURKNACEA 

Buffalo Dental Mfg. Co. 

Giest Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetylene Machine Co 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superior Oxy-Acetylene Machine Co 

Universal Oxygen Co. 
GAS FLOW INDICATORS 

oAtam Engineering Co. 


a 8. Gauge Co. 
ENERATORS (0 en or 
Burdett Oxygen Go. snes 
The Blectrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 
GLOVES (Welders Anbestos) 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
eens Equipment Co. 
D. Farnum & Co. 
Wiles Welder & Metals. Co. 
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See GOGGLES 


Chicago Eye Shield Co 

J. E. Histed 

Geo. 8S. Johnston Co. 

The Alexander Milburn Co. 

Imperial Brass Mfg. Co. 

mtodern Engineering Co 
Transportation Engineering Corp. 
Victor Oxy-Acetylene Equipment Co. 
Willison Goggles, Inc, 


GRINDING MACHINES 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 
HOSE (Oxygen and Acetylene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 


HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
Universal Oxygen Co. 


HYDROGEN 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Association 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
G@YDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Saies Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Uxweid Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian- Blessing Co 
Universal Oxygen Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OLL BURNERS (Preheating) 
Air Reduction Sales Co. 
Gas Products Assn. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Vo. 
Superior Oxy-Acetylene Machine Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
The Electrolabs Co. 
Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 
PREHEATING FURNACES 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 


PRESSURE GAUGES 
Air peewee Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 


(Artificial or 


Modern Engineering Co. 
Oxweld Asetylene Co. 
ith’s Inventions, Inc. 
Bue rior eco Machine Co 


*S Gau aoe ce 
Torehwel Equipmen 
United States Welding = 


ee (Gasoline 





Universal Oxygen 
REGULATING VALVES (Acety 
oy Reduction Sales Co. 
@ Bastian-Blessing Co. 
Burdett Oxy: Co. 
— Co. 
Hauck M 4 


pF. Oxygen Co. 

The Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 

su or -Acetyiene Machin: 

Torchweld u'pment Co. 

United States Welding Co. 

Universal Oxygen Co. 

Universal Regulator Co. 

Victor Oxy-Acetylene Equipm: 
REGULATING VALVES (Hydrogen 

Air Reduction Sales Co. 

The ny ay Co. 

Burdett Oxygen Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Universal Oxygen Co. 

Weldit Acetylene Co. 

Universal Regulator Co 

K-G Welding & Cutting Co. 

Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

Universal Oxygen o. 

Victor Oxy-Acetylene Equipment ¢o 


REGULATING yy 4 (Oxygen) 
Air Reduction Sales C 
The Bastian- Becomes Co. 

Imperial Brass Mfg. Co. 

Smith’s Inventions, Inc. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment (x 

SAND BLAST 
Transportation Engineering Corp. 

RESISTANCE WELDING MACHINES 
American Blectric Fusion Corp 

SCORED Lr 
L. Lawrence & C 
Wilson Welder & Metals Co. 

SEAM WELDEKKS (Kiewsric. 
American Bilectric Fusion Corp 
Generai Blectric Co. 

LDERS 


Liberty Welding Co. 
SPOT WELDERS 


American Electric Fusion Corp 
RC (Oxy-Acetylene Welding and 
Cutting 


Alr uction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonviilie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Victor Oxy-Acetylene Eqpt. Co. 
K atucky Oxygen-Hydrogen Co. 
The Alexander Milburn Co. 
Uxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Vo 
The Thermalene Co. 
Torchweld Equipment Co. 
United States ae Co. 
Universal Oxygen C 

TORCHES (Guy liydsegen Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Texas Head 
and Cutting. 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 Coilege Street 


San Antonio, Texas 








uarters for Welding 
e Best Equipped 





Burdett Oxygen Co. 

Davie-Bournenvilie Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Bquipment Co. 

United States Welding Co. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Eqpt. Co. 
TANK CONNECTIONS (Uxygen and Ace 


) 
Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Gey poctyiene ~~ Co 
The Imperial Brass M _ 
Torchweld Equipment 
Universal aT. Cc 


THERMALENE-G. 
The Thermalene Co. 
T WELDING 
Metal & Thermit Corp. a e Prehest- 
uction Sales Co. 


Buftaic Dental Mfg. Co. 
The Imperial Brass Mfg. Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


314 in. x 2 in. (Lump) 
2 inex % in. (Egg) 
14in.x ¥% in. (Nut) 


Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 


the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


epricaera res Always Made On Day Orders Are Received 


ALABAMA 
Birmingham......ie.+-- 1916 Morris Ave. 
Mobile...cesccesecves 16 8. Peg y 
Mo OMETY . 6c scccsess 11 ‘. Perry ° 
meee 
PhoeniX....cccscecsees 42 S. Central Ave. 

ARKANSAS 
Ft. Smith... ccccccosssse 123 S. Ninth St. 

CALIFORNIA . 
PrOGMO..sccccccccweccccceceges 932 H St. 
Los Angeles......escceces 639 Gibbon St. 
SacramsGts.06.<kssais ses thsaeees eee 
San Diego.....cccses Seventh and J Sts. 
Gan Franciaad...csccessece Balfour Bldg. 

COLORADO 
Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
Hartford... .scssecsseces 412 Trumbull St. 

DISTRICT OF COLUMBIA 
Washington........501 or St.. N. E. 

FLORIDA 
JackSonville..ccecccccccsess 13 Cedar St. 
TOAMPS. ccoccwcvvsecssccvse 806 Tampa St. 

GEORGIA 


Atlante. cccseethecsevss P. O. Box 1594 
Savannah, Ogeechee Canal, S. of Bay St. 


P. O. Box 78 


ILLINOIS 
*hicago..... 122 So. Michigan Boulevard 
Danville. .ccccccecepecetssocse Oak St. 
Decaterse.d0ce vce eaes 133 W. William St. 
Bast St. TeOGRRi.csiccb stave 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8. eaten: St., P. O. Box 747 
Monmouth 124 E. Archer Ave. 
See ee 100-110 Edmund 8t. 
Phones Main 700-701, Interstate 7000 
Quincy......- 313 Delaware St., Phone 220 
Springfield ......ce. 217 South Fourth St. 
Streate®. «cs cscevesosecse 702 East Elm St. 





UNION CARBIDE 


INDIANA 
Evansville........cesees 1601 Illinois St. 
Fort WGYne...cccccccsecs 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute. ...cccseoe 921 Wabash Ave. 
IOWA 
DaVONPOrt...cccsccessies 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterled..cccccervs 1209 East Fourth 8t. 
KANSAS 
PUEDES. «oo ove ceeess 109 W. Third St. 
__. SR EREEE EEE Lee: 154 N. Fifth St. 
Wichita....Douglas and ane Aves. 

Pp. O. Box 

KENTUCKY 
AMOR ccccccccveosegsedeseeosensecsesses 
Louisville. ...ccccccheses 126 E. Main St. 
Middlesbore....... 1701 Cumberland Ave. 

LOUISIANA 
New OvrleGns...o< secae0ss 4124 Toulouse St. 
Portion... .ccccvsivevess 11 Exchange S8t. 

MARYLAND 
Baltimore........0..+ 19 E. Lombard St. 
Cumberland..;.53 Third Nat’l Bk. Bldg. 
Salisbury...Mill St., Opp. Fulton Station 

MASSACHUSETTS 

Springfield .... cccercvevecvcese Napier St. 
WOPCKRE oo oc cccesedavens 15 Federal St. 

MICHIGAN 
Detroit....;. Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock......... First Nat’l Bank Blidge. 
Iron Mountain...... 513 Stephenson Ave. 
SRGEBOM.) sv vc owes 172 South Water St. 
PEWEROGOR . ooo cnsees 303 W. Western Ave. 
Saginaw..... 1830-1840 N. eRe Ave. 
Sault Ste. Marie.......<.. evecececsese 

MINNESOTA ’ 
Minneapolis.........e+.- 34 N. First St. 


Phones Nicolice 7121, 
Tri City-Automatic 38634 


Virwimtian..ccccccssescess 413 Chestnut St. 
eT 1 

po Perey Washington St. 
MISSOURI 

Kanmeas Cry. oii. stnwe 1422 St. Louis Ave. 

es OO oncaeid 920 Sixth St., Sta, “A.” 

Ee TOU 6-4 5:6-458 (See East St. Louis, Ill.) 
NEBRASKA 

ee 1007-9-11 Jones St. 


Union Sta. P. O. 
NEW JERSEY 


oo eee West and Clinton Sts. 
eee 251-55 Ridgewood Ave. 
NEW YORK 
AIG 0. ccevecswdicwreeet 108 Third Ave. 
BINGRAMCOR. oc cidtiavewvces 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


nn a, SOE ETT ee 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
Re IER NE RS, 
pO ere New York Ave. 
Kingston..... O'Neil a . Near Broadway 
PE. - POE wa0ee 630060 pate ee nea 
—a 2 sins se Wena twee Smith St. 
and N. . NH. & H. R. R. Tracks 
Utica wTTTLie ete ee 135 Hotel St. 


0090 0gneeeeeee 438 Court St. 


Ro ee ee 22- ~ Main 8t. 
NORTH CAROLIN 
3 yer eee 205 w. First St. 
WOO... 6s's 0s sesmoan 13 N. Front St. 
RROTRIBRS 0 0 0.0 cece sseuwete P. O. Box 149 
NORTH DAKOTA 
See Fifth St. and Second Ave. 
OHIO 
eo 618 Mulberry Road, 8S. E. 
Cincinnati..67 Plum St., Phone Main 682 
a er 601 The Citizens’ Bldg. 
oo ere 310 Dublin Ave. 
DECOR cc's 6000 0%0 ....812-828 E. First St. 
a er ee 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N. Seventh St. 
WOUGs 60 806665 66s e CSUR 4 S. Erie St. 
Youngstown..... Jones and Brittain Sts. 
SRMORVINNG, 6:600<+00080 Main and 2nd Sts. 
OKLAHOMA 
a) eee re 4 West Park Place 
eee 1-11 N. Boulder St. 
OREGON 
POGUANG:, « sissicvavene 15th and Hoyt Sts. 
PENNSYLVANIA 

oh SERTEPO eee 359 Beaver St. 
DuBois. 


.Weber Ave. and Franklin St. 
East Greensburg. -Clark and George Sts. 
Sr ee 8 1c* Chestnut St. 
Harrisburg 5 S. Tenth x 
Johnstown, Messenger St. and B. & O. R.R 
whenineies: = oe ccccccecese ceesse 


“ens 1202 he of Commerce “Blag. 


Pottsville....Railroad and Sanderson St. 
Scranton........ Penn Ave. and Vine St. 
SRAMORIN. .0cccce Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2718 
TENNESSEE 


eee ee ee) 


CRREIRROOES. 6.6.5.c44200srenaeeabaas ; 
-627 Volunteer State Insurance Bldg. 


Knoxville.......... 426 West Depot Ave. 

Ser Tere 671 South Main St. 

Nashville........ 105-107-109 Broadway 
TEXAS 

po Perec Wood and Market Sts. 


El Paso..First and Kansas Sts., Phone 50 
er ee aa | 
.Baker and Cedar Sts., P. O. Box i214 
San Antonio.......e.s+..- 115 Medina St. 
Waco, Thirteenth & Mary Sts., Phone 23 
UTAH 


Salt Lake City..108 W. Second South St. 


VIRGINIA 
Lynchburg ewan 1324 Commerce St. 
op RE ee 513 Front St. 
MRAGRORONG f 6.i boise ces 8th and Cary Sts. 
WEST VIRGINIA 
aay LR ee ee 195 Roanoke St. 
Charleston..Broad St. and K. & M. R. R. 
eee Railroad Ave. and First = 
PED ac cndvestueb ee wie we 
Huntington...Seventh Ave. & Eighth st. 
Morgantown. ie eekn 178 Clay St., Phone 20 
Wheeling........ 43rd and McCulloch St. 
WASHINGTON 
a LE COTO OEE -.-1103 First Ave. 
Spokane..162 So. Post St., Phone Riv-96 
WISCONSIN 
PS: | eee Front and King Sts. 
SE ikcescckns 513-19 Williamson St. 
a are 120 Jefferson St. 
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HAUCK 
PREHEATERS 


20 YEARS OIL BURNER EXPERIENCE 


COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 





No. 8 Hauck Double Burner Outfit 





Hauck Preheaters i insure a 60% reduction in acetylene 
and 75% in gas. They use kerosene as fuel which at 
16 cents a gallon produces more heat in half the time 
than charcoal at 60 cents a bushel. 












Stles Offices: 


PITTSBUR_H CHICAGO 
and NORFOLK 


PHILADELPHIA 


@Gauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Wngineering Co. 
Prest-O-Lite Co. 

Smith’s inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 

The Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 

Oxweld Acetylene Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
puperior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 
Universsa! Oxygen Co. 

The Bastian-Blessing Co. 

Air Reduction Sales “Co. 
Burdett Oxygen Co. 


K-G WELDING ann CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


SPRINGFIELD, MASS. 








They do the work in much quicker time with the 
elimination of noxious gases, smoke and ashes. 


Write for Bulletin 127 
HAUCK MANUFACTURING CoO. 


BROOKLYN, N. Y. 
128-134 Tenth Street - - 





101-113 Eleventh Street 





VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
International Oxygen Co 
Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 

WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

U. S. Light & Heat Corporation 
Westinghouse Elec. Mfz Co 
Wilson Welder & Metals Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 

Asbestos Froducts Co. 

Chicago Eye Shield Co. 

Electric Are Cutting & Welding Co. 
F. D. Farnam & Co. 

Internationai Oxygen Co. 

The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 

Wilson Welder & Metals Co. 

WELDERS’ GUGULEs 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

The Imperial Brass. Mfg. Co. 
Chicago Eye Shield Co. 

J. E. Histed 

International Oxygen Co. 

Geo. 8. Johnston Co. 

Modern Engineering Co. 
Transportation Engineering Corp. 


Universal Oxygen Co. 


WELDERS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co 
General Electric Co. 
Geo. 8S. Johnston Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp 
Wilson Welder & Metals Co. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp 
Universal Oxygen Co. 
Wilson Welder & Metals Co. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, Genera! Elect: 
Wilson Welder & Metals Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
Air Reduction Sales Co.........ceeeeeeees 59 
BUG WORSE COs caccccccescsccccccopeces 58 
American Electric Fusion Corp...... coccoe 68 
AStne VOURGTH CO. ccccveccccccoscccvccoccs 68 
B 
Bastian-Blessing Co., The.............-- 30-31 
Bierman-Everett Fdy. Co........ssseee8. 9 
The Buckeye Welding & Sup. Co.......... 58 
Buffalo Dental Mfg. Co........ ‘deodw nen 16 
Cc 
Geeete BE. Geico ccccbecvescaceccccccccocs 465 
California Compressed Gas Co............ 3 
Central Steel & Wire Co.........-esseeeee 53 
Chicago Bye Shield Co............ececeees 53 
Chicago Welded Products Co.............-- 4 
Commercial Acetylene Supply Co......... 49 
Cortland Welding Compound Co........... 10 
We, GE GP Beck cecccccccevcncseses 15 
Davis-Bournonville Co. ...-.e cece eceeeues 16 
E 
The Bilectrolabse Co.......cscccccacssseces e 12 
Blectric Arc Welding & Cutting Co........ 58 
EXverstay Sales Co... . 1... cee reccceccetees 68 
¥ 
F. D. Farmam & Co....cccccsccessrcsssece 67 
Farmers Standard Carbide Co............ 67 
G 
General Blectric Co... .......esceeeceeeeee 33 


Ge FD Pec cteccccc cc ccccccesbese 13 

Gas Tank Recharging Co.............e++. 11 

Bewe BMMEPUMIONS GOs ccceccccccccccecesees 21 
H 

Hauck Manufacturing Co............++e+5: & 

‘ee }3x_eeReeerre Ee a 17 

Hydrex Engineering Co.............eee00+ 58 
I 

Imperial Brags Mfg. Co.........csscceveee 20 


International Oxygen Co...........-+...05. 


PER or ee ccc ccsiceest vee 58 
J 

Bee: GB SOMME Ghee ccccccscccecccnssees 16 
K 

Kentucky Oxygen-Hydrogen Co........++.. 

K-G Welding & Cutting Co.......--...+45. 8 
L 

Liberty Welding Co...........-eeeeeees 54, 56 

Linde Air ProGtcts Co... .cccccccccscsces 22 

Lhmeetm Mieetr8e CO... cccrcccccosescossces 14 

L. Lawrence & Co..... PTUTTITICL TTT TT 6 
M 

Alexander Milburn Co...........eeeeeeee - 19 

Morey Flux & Chemical Co.............e65 58 

Modern Engineering Co.......--+eecseeeens 10 
N 

National Carbon Co. .......-. ese eeeeeeeee 41 
Oo 

Oxweld Acetyleme Co...........6s05. sooee 8 


P 
Page Steel & Wire Co....... 
The Prest-O-Lite Co., Inc.. 


RelG-AWary GO wwsdnce dh ccccse 
Rochester Welding Wks....... ‘ 
John A. Roebling’s Sons Co. 


8 
Safety Car Heating & Lighting Co 
Superior Oxy-Acetylene Machine 


Southern Welding Machine Co. 8 
Owns Ge Sas ba dedbedececee ces 17 
Shawinigan Products Corporation. 
Smith’s Inventions, Inc......... 

T 
The Thermalene Co............ . 58 


Torchweld Equipment Co.......... Fror ver 
Transportation Engineering Corp. . 


auge 
United States “Welding Co. 
Universal Oxygen Co..........- 


Vv 
Victor Oxy-Acetylene Eqpt. Co... 


w 
Westinghouse Elec. Mfg. Co.. 47 
Wm. Wharton, Jr., & Co., Inc 4 
Wilson Welder & Metals Co.... . 
Wodack Blectric Tool Corporation 
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MANUFACTURERS 

























CAST IRON 
MALLEABLE IRON 


ficient NORWAY IRON 
generator NICKEL STEEL 
ed VANADIUM STEEL 
Oxygen CAST ALUMINUM 
Hydrogen MANGANESE BRONZE 
sal TOBIN BRONZE 





FLUXES FOR WELDING 
ALL MATERIALS 








io QUALITY GUARANTEED 
ad Bierman-Everett 
“The Foundry Co. 
nr Cent roe e 133-153 So. 20th St. _Irvington, N. J. 























Trade Mark 


DEVELOPED TO MEET THE RE- 
QUIREMENTS OF THE INDUSTRY— 
U. S. oxy-acetylene gauges have con- 
clusively proven they are superior in every 
way. 


THE DESIGNS ARE PATENTED and 
embody exclusive features. 


INVARIABLY THEY ARE USED ON 
THE BEST EQUIPMENT —in every line. 


U. S. GAUGE CO. 
37 Liberty St., New York, U.S.A. 


Chicago Detroit Boston Philadelphia 
New Orleans San Francisco Birmingham Montreal 





= Distributing Agents Thruout the World 
7 SOLFRUNT 
l (Patented) 
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We Can Save You Money On 
GAS and OXYGEN 


WELD---A~-CasT 
FLUXES 


““Weld-a-cast”’ is a scientific combination of 
chemicals, that causes the metal to melt rap- 
idly shortening the operation, thus economiz- 
ing in time, gas and oxygen. 


““Weld-a-cast’’ adheres readily to the hot 
welding rod which picks up just enough and 
none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 
leaves the metal soft. 


Write for Free Samples 


CoRTLAND WELDING Compound Co. 
Cortianp, N. Y. 








— 


+ 
4 














MULTI-SEAT REGULATORS 
have four seats instead of one. 








but cost no more. 
Write for prices and start to reduce your costs 
— NOW. 





Modern Engineering Company 


23rd and Walnut Streets - - 


St. Louis, U. S. A. 








Blue Label 


/ “RCO” WILD STEEL WELDING WIRES | 
ELECTRIC 





ie 





“RACO” MILD STEEL WELDING WIRES 





| 

| 

| To 
°o 


From  REID-AVERY COMPANY 

















“RACO” 


Electrodes and 


“RACO” COVERED 
To 


From — REID-AVERY COMPANY 


1434-36-38 Brandywine St 
PHILADELPHIA 


~ PA 
“Raco” 
Covered Electrodes 


for 
A. CG & D.C. Welding 














x». 





1434-36-38 Brandywine St. 
es PHRLADELPIBA, WA : " 
“Race” Welding Wire 
Mild one Electrodes 
or 
Electric Welding is the adopted standard with the largest shipbuilders, rail- 
roads and industrial plants. 
The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 
We are in position to furnish the following sizes out of 
stock #b”, 4%", do”, we” and 4%” diameter. 
“Raco” Electric Welding Wire is sold subject to rejection 
from any cause. 
Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 
Red Label 








“ACO” MILD STEEL WELDING 
nt 
To 





Green Label 








“RACO"MANGANESE 


COMPOSITE ELECTRODES 
= th 





To 





Sf TD 











REID-AVERY CO. 








: 


From  REID-AVERY COMPANY 
1434-36-38 Brandywine St. 
PHILADELPHIA, PA 








“naco” Soft Iron Keds for 
Oxy-Acetylene Welding 


1434-38 Brandywine St. 
Philadelphia, Pa. 


From REID-AVERY COMPANY 
1434-36-38 BRANDYWINE ST 
PHILADELPHIA, PA 





“Raco” Manganese 
Composite Electrodes 
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Oxygen Producing Plants That Make Good 
TW) HEREVER they are in service LEVIN CELL installations 
\ have a reputation for making good. In many instances they 
have given such satisfaction that the original installations have been 
increased several times their capacity. The flexibility of the system 
makes it possible to build capacity this way. Every user of oxygen 
should get acquainted with the LEVIN CELL. It is simple, safe, 
and compact—each cell a complete gas-producing unit. It produces 
oxygen that is 99.8% pure, at a fraction of the cost of tank oxygen. 
, The convenience and 
economy offered by the 
possession of this de- 
pendable oxygen supply 
lead to more profitable operation. Consult 
our engineers on your requirements. They 
will gladly submit proposals based on any 
desired capacity. 


THE ELECTROLABS COMPANY 


TT}, 2635 PENN AVE., PITTSBURGH, PA. 











Branch Offices: 


30 Church Street Merchants Exchange 
New York City Bidg., San Francisco, Cal. 

Morris Building 226 Higgins Bldg. 

Philadelphia, Pa. Los Angeles, Cal. 


Under the Technical Supervision of the 
Electrolytic Oxy-Hydrogen Laboratories, Inc. 


















































SUN-LITE CARBIDE 


PACKED IN BROWN DRUMS 














For Acetylene Compress- IN 100 lb. DRUMS 
in g Plants, Oxy- Acetylene I In All Commercial Sizes: 
Welding Plants, House oun 637 34" x2" 

‘ i m a" x yy" 
Lighting Generators, 14" x 3H" 
Contractors’ Torches, : I 14" x 1/12" 
Etc. MINERS’ LAMP 














For distribution in Kansas City and surrounding territory, 
Sun-Lite Carbide is warehoused in ample quantities _by the 


Kansas City Oxygen Gas Co., 1805 Grand Ave., Kansas City, Mo. 
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Westinghous. 
ARC WELDING EQUIPMENT 


A 55-Inch Weld 
1 Hour and 50 Minutes 


The main casting of this large compressor was fractured 
in five places when the connecting rod became disconnected. 


The weld—a difficult one—required accurate work and 





Single and multiple op- 


erator — stationary and close current regulation. A Westinghouse 175-ampere 
portable types. In all welding set was used, and the entire job—a total weld of 
sizes from 175 to 1,000 55 inches—was completed in one hour and 50 minutes, 


ame. Wel and with a power consumption of but 12 kw. hours. 

np. ; one OLS BOSSES The Westinghouse Welder more than paid for itself on 
District Office for par- this job as the cost of a new casting plus shutdown loss 
ticulars, would have exceeded the cost of the welding equipment. 

Again, Westinghouse arc welding equipment was the 
cheapest and quickest way, and it demonstrated its reliability 
on difficult jobs. Our Bulletin 7149 describes this equip- 
ment in detail. Send for your copy. 





Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Offices in All Large Cities 


WESTINGHOUSE 
ELECTRIC 
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Oxy.—‘*The other day a big casting broke in Brown's machine shop. 
Brown and the rest of his bunch all knew that it was impossible 
to weld it together.”’ 





Hy.— ‘Well, what become of it?” 


Oxy.—‘“Why, they fooled me. I didn’t know that it was impossible 
to weld it and they didn’t tell me, so | went ahead and did the 
job O. K.” 


Some people will tell you that it is impossible to weld 
cast iron with hydrogen. A lot of men, however, don’t 
know this and they ARE welding cast iron with the oxygen- 
hydrogen flame and are getting soft, machinable welds free 





from hard spots or pin holes. This flame contains no 


carbon and is the cleanest flame known. 


Gas Products Association 
801 Marquette Building, CHICAGO, ILL. 
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Lincoln Welder 
Rating 200 Am- 


_ Welder “A” peres (continuous 
Rating 200 Amperes (14 welding duty). 
hour intermittent). 20 minutes, 17 sec- 
34 minutes, 21 seconds. onds. 








This photograph shows two identical repair jobs in 





















a railroad shop building up about 5 cubic inches of Welder A Lincoln Welder 
material on a steel brake brace. Rating 200 Amperes Rating 200 Amperes 
(% ur intermit- (continuous welding 
tent). duty). 
28 minutes, 10 sec- 17 minutes, 14 sec- 
onds. onds. 


Though the welders were both rated 200 amperes, 
the Lincoln Welder actually used about 230 amperes 
and easily took care of ™%-inch electrode, while the 
competing welder could only use 5-32 inch electrode 
and consequently did much slower work. 


The Lincoln Arc Welder will do at This is a well considered statement 

least 20 per cent more welding work based on results of many competitive 

x tests, and The Lincoln Electric Co. are 

prepared to prove the claim at any 

: time or place where welding is being 
electric welding equipment made. done by commercial operators. 

io “Link Up with Lincoln” 


This Standard Lin 
coln Motor operated 


wee whoa “em: "THIEF. LINCOLN ELECTRIC CO. 
General Offices and Factory, Cleveland, O. 
The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 





per day under actual commercial 
welding conditions than any other 


New York City Minneapolis Hartford Philadelphia 
uffalo Cincinnati Columbus Boston 
Syracuse Chicago Pittsburgh Charlotte, N. C. 


Baltimore Detroit 
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ELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods ' 


the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed- 
Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 


This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iron, 
metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Drawn 
Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’s 
suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 


























pone who _ enjoyed 
7 long’ association with_ 


CANADIAN CARBIDE 
nave Says — high > 
standards oO ance. 
We are confident that if” 
not alr eady among they 
users of <——s~~> 


CANADIAN CARBIDE 


the d ay willcomewhenyou 
even Geass ning 


of ‘More Gas perR 














110 WILLIAM STREET NEW YORK 


| SE 1 gies = S CORPORATION 549 McCORMICK BLOG CHICAGO 


SHA GAN 
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Oxy-Acetylene 
Oxy-Hydrogen 


AG ACELVLENEWEI 


AP Us 
Reames oe 


Backed by the longest service, greatest 
development, and widest practical expe- 
rience in application. 


Time—E fficiency—and the Greatest 
Number of Successful Users—have made 
Davis-Bournonville apparatus the stand- 
ard for comparison in the Oxy-Acetylene 
industry. 


Everything for Welding and 
Cutting— 


From a Welding Torch to a Welding 
Machine. 











From a Cutting Torch to a Cutting Ma- 
chine. 


From a Portable Outfit to a Gas Plant 
and Highest Grade Welding Supplies. 


The most complete range of equipment 
manufactured for oxy-acetylene and oxy- 
hydrogen users, including acetylene gene- 
rators, oxygen and hydrogen generating 
systems for industrial plants, portable 
welding and cutting outfits, shop and fac- 
tory installations, and special machines for 
welding and cutting in factory production 
work. 


Bulletins for your every 
requirement—ask for them 


Davis-Bournonville Co. 


Factories and General Offices, Jersey City, N. J. 
Canadian Factory and Offices, Toronto, Ontario. 


OFFICES: 
Atlanta Dallas Pittsburgh 
Boston Detroit Portland 
Buffalo Los Angeles San Francisco 
Chicago Minneapolis Seattle 
Cincinnati Montreal St. Louis 
Cleveland Philadelphia Toronto 








Jobtonns Aluminum Welding (as 





The Lightest Weight Welding Gogsle 


The Johnston Aluminum Welding Goggle complete 
with lenses weighs 1'4, ounces. How does your present 
goggle compare? 

The cups are made of seamlesss aluminum tubing. i; 
sulated with a non-conductive material which will not 
stick, gum nor rot. The lenses are mounted in aluminun 
rims which permit rapid changing. Notice the adjust 
able features. 

The lenses are genuine Weldoglas which have me: 
with universal favor in our fibre goggles. They scree: 
out the harmful rays and permit good vision. Clear 
cover glasses protect the welding lenses. 

Prices and quantity discounts furnished upon request 
Ask for our new catalog on Head and Eye Protectors 


GEO. Ss. JOHNSTON COMPANY 
Manufacturers of Hygrade Optical Products 


4101 Ravenswood Avenue, Chicago, Illinois. 
Columbus Davenport Dayton New Orleans 
Nashville Peoria Los Angeles Evansville 























No. 8-G for Natural Gas, $8.00 


Preheating Blowpipes 


The two most essential points in welding 
are: 

FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your contro] in the use 
of the oxy-acetylene apparatus you have 
selected. 

The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog “B. X.” free for the asking 
contains full description and prices. WAN! 


ONE? 


Buffalo Dental Manufacturing Co. 
Buffalo, PEs Bey Se e A. 
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AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
16; Pages Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


Explains in a simple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of all 
automobile parts, in & manner understandable by everyone. 


t combustion 
Automobile Owners, and Service Stations, Blacksmiths and Machine 
Shops, as well as industries using the oxy-acetylene flame, will find this book 
of the utmost value, since the perplexing arising when metal is heated 
to a melting point are fully explained and the proper methods to overcome them 


= CONTENTS 


CHAPTER 1.—APPARATUS or Boss Welaang—Preheating the Case 
KNOWLEDGE. —Gas Preheating Flame—One Side or 
Oxygen Supply—Care of Oxygen Both—Collapse of Weld—Broken Bear- 
Cylinder—Acetylene Generation—Care ings—Direction of Welding—Shrinkage 
of Generator—Regulators—Care of Cracks—Missing Parte—F inishing— 
Regulator — Creeping Regulators — Die Moulded Castings—Body—Other 

Gauges—Care of Gauges—Welding Parts. 

CHAPTER V.—STEEL. 


Torch—Care of Welding Torch— 
Effects of Heat—Hose and Goggles. pans gr arog - 
PTER Il.—SHOP EQUIPMENT ame Does to Stee elding 
CHAAND INITIAL PROCEDURE. Rod—Simple Welding—Position of 
Preheating Wi Ta- Filame—Reinforcing the Weld—Frame 
ble—Location of Welding Outft—  Welding—Lengthening the Chassis— 
Starting the Welding Outfit—Adjust- Tube Housings—Worn Parte—Gear 
ment of Flame—Principle of Weld- Welding—Case Hardening — Light 
ing—General Welding Knowledge— Metal  Welding—Gasoline Tank— 
Welding Rods and Fluxes—Choice of waa mal to Pipe —Shatt 
d Contraction. ng—Construction of Parts. 
Ne CHAPTER VI.—MALLEABLE IRON, 
CHAPTER III.—CAST IRON. COPPER, BRASS, BRONZE. 
Simple Welding—How to Hold the How to Detect Malleable Iron— 
Flame—Hard Cast Iron—Pin Holes Brazing Malleable Iron—Rear Hous- 
and Blow Holes—Lug on Cylinder— ing—Reinforcing the Braze—Brazing 
Water Oui tinder Welling— Tube to Housing—Building Up Worn 


Compression H Finishing and Parts—Copper—Brass and Bronzse— 
Testing—Scored linders—f ylinder Silver Sold q 

Parts—F ly Wheels—Pistonr —Crank VII.—CARBON BURN- 
Cases — Babbitted Bearingy — Valve ING AND OTHER USES OF OXY- 
Guides—Preserving Threads -Concia- GEN AND ACETYLENE. 


sion of Cast Iron. Principle of Carbon Burning— 
CHAPTER IV.—ALUS .NUM. Method of Operation—Lead Burning— 
Use of—Welding Kunow/ sdge—Pud- Soldering—Case Hardening—Heating 

dle System—Flux Systera—Compari- Uses. 

son of Systems—-Welding Rod—Prep- CHAPTER VIII.—HOW TO FIGURE 

aration of the Weld—Inlet Manifold— COST OF WELDING. 

Arm of Crank Case—Welding the Arm Oxygen Consumption—Dissolved 

Without Taking Out the Motor—Break Acetylene Consumption—Torch Con- 

in the Body of Case—Welding Cold sumption Test—Acetylene Generator 

—Wrong Method of Setting Up—Lug Consumption—Cost Card—Conclusion. 
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e Histed Novelty Goggle 


is attached to the welder’s cap by means of two little spring 
clips that clamp to the visor of the cap and hangs clear of the 
face, thus avoiding the possibility of the face or nose being blis- 
tered by the hot metal touching the skin. The lenses are 2 inches 
in diameter, which gives ample eye protection and prevents the 
welder looking past the lens when welding overhead. Good ven- 
tilation is assured by the Goggle not being enclosed and admit- 
ting plenty of light, thus keeping the eyesight normal at all 








times—that is, not dilated as in enclosed Goggles. No moisture 
from perspiration can gather on lenses, thus keeping vision 
clear, adding materially to the welder’s efficiency. When in- 
specting work, the Goggle may be swung to a raised position 
and back quickly, without loss of time at welding, or removing 
gloves, or laying down or welding rod— 
a great advantage over those using the elastic 
head-band or ear-bows. When Goggles. are 
not in use they are swung to a raised position 
and held in place by spring, and may be worn 
on cap visor at all times without inconven- 
ience. They are alwaya ready and stay nicely 
in plaee, whether welding down or overhead. 
Patent Allowed—Apri! 3, 1919. 
The Goggles are supplied with the ‘Willson 
Industro Lenses” in. any degree of density 
Naren zweateds welders can’t speak too 
lightly of the 


HISTED NOVELTY GOGGLE 


Sent . any address in the United States for 


per pair postage prepaid. 
$24.00 per Dozen 


J.E. HISTED 
2609 Marshall Ave 
Newport News, Virginia 




















You Make a | 
“Good" Torch 


—why not get the 
Best Regulator? 


—why not? 





Make it a 
Federal 


“TSEDERAL” Regulators have been 
passed by the National Board of Under- 
writers. Should a diaphragm, for any reason, 
become ruptured, the gas is released through 
special vent holes at the rear end of the front 
cap, absolutely preventing any possible chance 
of physical injury to the operator. 


“FEDERAL” Regulators are made of 


the very best materials by expert mechanics 
for expert welders who know the value of and 
appreciate absolutely dependable Regulators. 


Federal Brass Works 


31st St. and Kedzie Ave. CHICAGO 
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Banking Value of Mental Capital 
Influence of Business Reading 


URRENT authorities on business and economics emphasize strongly the import. 


ance of Management in the successful conduct of business. 


management. 


Mental capital—the ability and disposition to discharge 
an obligation—frequently is the best kind of collateral. 


As a reader of this publication, it should be a source of satisfaction to know that 
good Business Papers are admitted to be the most effective single instruments in their 


respective fields, for the development of mental capital. 


Successful managers are invariably close readers of their Business Papers. 
editorial pages are richly laden with essential information, ideas and inspiration. 
while the advertising pages fulfill the function of a great market place of the industry. 


Advertising and Selling 
American Exporter 
American Architect 
American Blacksmith 
American Exporter 
American Funeral 
American Hatter 
American Machinist 
American Paint Journal 
American Paint and Oil Dealer 
American Printer 

American School Board Journal 
Architectural Record 
Automobile Dealer and Repairer 
Automobile sonal 

Automotive Industries 


Director 


Bakers Weekly 

Boiler Maker 

Boot and Shoe Recorder 

Brick and Clay Record 

Building and Building Management 
Building Supply News 

Bulletin of Pharmacy 


Canadian Grocer 

Canadian Railway & Marine World 
Candy and Ice Cream 

Chemical & Metallurgical Engineer- 


ing 
Clothier and Furnisher 
Coal Age 
Coal Trade Journal 
Concrete 
Cotton 


Daily Metal Trade 
Distribution and Warehousing 
Domestic Engineering 

Dry Goods Economist 
Drygoodsman 

Dry Goods Reporter 


Electric Railway Journal 
Electrical Merchandising 
Electrical Record 


The selection of a friend is no more im- 
portant than the selection of your busi- 
ness reading with its wonderful influence 
for good or bad. Ask our advice if you 
are uncertain as to the best paper for 


YOU. 








LIST OF MEMBERS 


Each has subscribed to and is maintaining the 
highest standards of practice in their 
editorial and advertising service 








Electrical World 

Embalmers’ Monthly 
Engineering and Contracting 
Engineering and Mining Journal 
Engineering News-Record 


Factory 

Farm Implement News 

Farm Machinery—Farm Power 
Fire and Water Engineering 
Foundry (The) 

Furniture Journal 

Furniture Manufacturer and Artisan 
Furniture Merchants’ Trade Journal 


Gas Age 
Gas Record 
Grand Rapids Furniture Record 


Haberdasher 

Hardware Age 

Heating and Ventilating Magazine 
Hide and Leather 


Hospital Management 
Hotel Monthly 


Illustrated Milliner 

Implement and Tractor Age 
Implement & Tractor Trade Journal 
Industrial Arts Magazine 

Inland Printer 

Iron Age 

Iron Trade Review 


Lumber 
Lumber Trade Journal 
Lumber World Review 


Manufacturers’ Record 
Manufacturing Jeweler 
Marine Engineering 
Marine Review 

Millinery Trade Review 
Mill Supplies 

Mining and Scientific Press 


The banker who 
lends money to an individual or a company, generally is willing to forego some- 
thing of security in fixed capital if he can count upon a greater degree of skillful 

















The 


Modern Hospital 

Motor Age 

Motorcycle and Bicycle Illustrate 
Motor Truck 

Motor World 


National Builder 

National Druggist 

National Petroleum News 
Nautical Gazette 

Northwest Commercial Bulletin 
Northwestern Druggist 
Nugent’s, The Garment Weekly 


Oil News 
Oil Trade Journal 


Plumber and Steam Fitte 
Power 

Power Boating 

Power Farming Dealer 
Power Plant Engineering 
Price Current—Grain Reporte 
Printers’ Ink 


Railway Age 

Railway Electrical Engineer 
Railway Maintenance Enginee: 
Railway Mechanical Enginee: 
Railway Signal Engineer 
Retail Lumberman 

Rubber Age 


Shoe Findings 

Shoe and Leather Reporte: 

Shoe Retailer 

Southern Engineer 

Southern Hardware & Implement 
Journal 

Sporting Goods Dealer 

Starchroom Laundry Journa 


Tea and Coffee Trade Journa 
Textile World 


WELDING ENGINEER 
Woodworker 
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THE ASSOCIATED BUSINESS PAPERS, Iv«. 


JESSE H. NEAL, Executive Secretary 
220 WEST 42nd STREET 


HEADQUARTERS: 


NEW YORK CIT’ 
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THIS SPACE WAS RESERVED 


for notice of certain legal proceedings in which 
our Company and the Trade are deeply inter- 
ested. We have been notified, however, that 
“No advertisements or reading notices will be 
published in the ‘Welding Engineer,’ or the 
‘Welding Encyclopedia,’ which relate to legal 
proceedings of any kind.” We are therefore 
unable to carry out such intention, but take this 
means of notifying the Trade that we will be 
glad, upon application, to furnish full particu- 
lars. 








THE ALEXANDER MILBURN COMPANY 


Manufacturers of Oxy-Acetylene Welding and Cutting Apparatus, 
Carbide Lights, Generators and Accessories 


1420-1428 WEST BALTIMORE STREET 
BALTIMORE, MARYLAND 
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Be Independent! Mak: 
Your Own Acetylene Gas 


If you only had this Imperial Acety- 
lene Generator (and it doesn’t cost very 
much) you would be done for all time 
with the troubles of acetylene cylinde: 
service. 





Just think of it! No more drayage 
bills. No more freight to pay. Nomore 
money tied up in cylinders. Wouldn't 
that be worth something in itself? 


And then, if you saved 2 to 4 cents on every foot 
of gas you use, wouldn’t that add profits to your work 
at a pretty good rate? 


= 
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ACETYLENE GENERATOR 


With a small investment you can have your own 
acetylene gas plant. You'll never run out of gas again 
in the middle of an important job. You'll always have 
all the gas you want—when you want it. Within a 
short time, the Imperial Generator will pay for itself 
with the savings it makes you. 





The Imperial Generator All you do is light your torch, and the gas begins 


Soon Saves Its Own Cost to flow. Shut it off, and generation stops. It is 
absolutely automatic. The flow is so steady that no 


At the rate of 2 to 4 cents of saving regulator is necessary 


for every cubic foot of acetylene gas 
vou use, The Imperial Generator soon 
pays for itself. In addition you have 
the convenience and satisfaction of 


Protected with safety locks, there is no opportunity 
for anything to go wrong. You can’t make mistakes, 
and it is all so simple that there is nothing to get out 


having your own equipment. It is car- of order. 
bide to water type, made in four sizes, 
15, 25. 50 and 100 Ib. Investigate! It is well worth your while. Write for 
Pageant of Progress Exposition. our new catalog, and information about Imperial 
at Chicago $5,000,000 Municipal Pier, E . - 
July 30 to August 14 “quipmen*. 


The Imperial Brass Manufacturing Co. 
517 South Racine Avenue Chicago, I]linois 


Makers of Imperial Welding, Cutting Carbon and Lead 
Burning Equipment and Supplies. 
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WELDERS! 


$25.00 in Cash for Every Accepted Improvement in 








The Zeus Electrode Holder 


If we haven't the coolest, the lightest, the speediest, the most convenient and the most durable holder 
and in fact just the holder you have been looking for, we will not only accept an improvempat and 
make it “your holder’ but will pay you for the improvement. 


Come on welders, let's go, and we'H*get out your ideal holder if we haven't it now. 


GIBB INSTRUMENT CoO., 1016 E. Palmer Ave., Detroit, Mich. 


« Oo 
* Manufacturers of the EUS 
AS. ARC WELDER 






































Get This Booklet! 


Every welder knows that good weld- 
| ing accessories are welding necessities. 
| ““TECOR SPECIALTIES” is a booklet, 
that describes a complete line including the 
Wanamaker Coated Electrodes. You'll find 
it a convenient source. of information about 
everything for electric welding. 
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Send the coupon and get your copy. 





Transportation Engineering Corporation. 


200 Fifth Avenue 
New York City 


608 So. 


Dearborn St. 
Chicago, Ill. 





Gentlemen: 


Please send to me free and without obligation a copy 
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work done by Linde in keeping 

the wheels turning on our railroads. 

The recent National transportation 

le would have been a thousand times 

worse but for the quick and permanent 

repairs on rolling stock and rails made 
possible by the oxy-acetylene process. 

Linde Oxygen, beca 


F-- people realize the enormous 


use of constantly 
uniform purity and unfailing deliveries, 


Behind the locomotive—Linde 


is used for this highly important work 
by almost all railroads of standing. 
Whenever time is a weighty factor in 


repair work Linde Oxygen and Linde Ser- 
vice are indispensable. 


Seventy-five plants and warehouses 
centrally situated, place Linde quality 
and Linde Service at the disposal of 
every oxygen user. 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Buildin 
Balfour Buildi 


, 30 East 42nd °Street, New York 
, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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"Welding Speeds Production of Truck Wheels 


| Arc Welding Equipment Proves to Be an Important Aid to the Manufacture of Cushion 
| Wheels. Enabling the Factory to Fill Special Orders Without Loss of Time. 
| 














———————— 
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of the Morand Cushion Wheel 


- the tactory 
Chicago, Ill., an 


Company, at electric arc 
velding outfit is proving to be a source of con- 
siderable economy and convenience in production 
; automobile truck wheels. Steel bands, 
nd channels are standard parts of the product, 


such a variety of 


rings 
and are made in sizes that 
there is abundant opportunity for the welder to 
make itself useful. 

The “cushion wheel” is designed to provide the 
resiliency of the pneumatic tire without the dan- 
The dominant idea of the con- 
struction is a resilient rubber cushion bolted top and bottom in 
felloe 
This is illustrated by the photograph in Fig. 1 and 


ger of blowouts. 


steel channels and interposed between the and the solid 
tire base 
the sketch in Fig. 2. 


road shocks, 


The cushion of live rubber takes up the 


which otherwise tend to crystallize the mechan- 





: 
6 
| 


im” Les 





Fig. 1. Cutaway Photograph of Cushion Wheel 





The 


steel channels and 


its life. cushion 


a series of 


the truck and shorten 


held in place by bands as 
the cutaway illustration. 
arge part of the 

on the 


_ 
= Stand 
7 andard sizes 


welding in the manufacture of 


steel channels and S. A. E. bands. Several 


which are in demand in large 





and tire 


these 


quantities are 





cases it is more economical 
and convenient to weld flanges to rims instead 
and the channel thus made is fully equal to the 
rolled product. The advantage of welding is es- 
pecially apparent when it is necessary to provide 
parts of special sizes not carried in stock. 


rolled, but in many 


All the welding is done with a portable motor 
gcnerator arc welder which is mounted on a hand 
truck and is easily moved from one job to an- 
other. It is kept in a corner of the 
welding will not disturb the 

A portable metallic screen 
placed around the outfit prevents the radiation of the light of 
the arc from reaching the men in the same room. A cab‘net for 


TIRE 


usually 
room where the 


other departments. 







STEEL RING 


RUBBER 
CUSHION 


Fig. 2. Details of Wheel Construction 
holding electrodes, electrode 


kept conveniently at the operator’s left hand. 


holders and leads, helmet, etc., is 
The layout of the 





Helmet, Electrodes. 
etc 











Portable 
Screen 





Welder 














Fig. 3. Layout of Welding Department, Morand Cushion Wheel Company 
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welding is illustrated in Fig. 3. It permits the welding to be 
carried on in close proximity to other operations without loss 
of time and without extra handling of material. 

One of the most common jobs for which the welder is 
used is welding flanges on hoops to form the channels. No 
special jigs are required for this work because the pieces can 
be handled easily on the welding table. The flange is set 
over the rim, and tack welds are made at half a dozen points 
equally spaced around the circumference. Instead of beveling 
a small opening is left between the edges to be welded. Work- 
ing with a ys-inch, low-carbon steel electrode the operator 
quickly welds around the tacked seam, making a slight con- 
cave reinforcement in the inside. (See Fig. 4). 





Fig. 4. 


Method of Welding Channels 


It has been mentioned above that special sizes are readily 
supplied on short notice through the use of the arc welder. 
Fig. 5 shows the method of making two wide channels from 
three narrow ones. One narrow channel is cut in two and the 
edge of the cut beveled to a 45-degree angle. The two pieces 
are tacked, as in the preceding case, before welding. This 
operation amounts to butt welding two hoops, the design of 


ma a 


How Special Sizes Are Made 





MT Hl 


AI 
Tack 




















Fig. 5. 


the weld being a single bevel. The manufacturer who has 
available the facilities afforded by a welding department for 
turning out odd sizes and special parts in such a manner as 
this, saves time and money in production. 

Fig. 6 shows the method of construction used on the giant 


CA ees 


(eae. eee 
Fig. 6. 





J 
mon 


Rien 


Assembling Giant Wheel Rims 


























wheels. The steel channels are extra wide and are best made 
assembling three sections as shown. The sections are tacked 
together with a very small opening, and with no beveling and 
the weld is sufficiently strong when made flush so that no 
reinforcement is necessary. 

The usefulness of the welding equipment in this plant is 
not entirely limited to production work. Its portability and 
the ease with which it can be put into operation anywhere 






near the shop circuit make it almost instantly 
repairing parts of machinery or equipment that 


Machines that might be held idle for some time tin ' 
replacement of a small broken part are restor. one 
on short notice. Broken pieces are brought to t! and 


fixed up instead of being scrapped, effecting 
production losses due to imperfect materials. | 
ever there is a possibility of saving time and m 
ing metals the welder is “on the job.” 





NOTABLE WAR-TIME REPAIR 
Of the repair presently to be described, EF, t M 
president of the Welded Products Company, 
Ala., writes: 





Preheating Device in Position 


“The proper handling of this work presented e1 
problems upon which there was little, if any, ava 
While the Emergency Fleet Corporation, for who: 
was done, expressed confidence in the experiment 
throw no light upon the manner of its accomplish: 

Four bronze sleeves were shrunk on a heavy pro; 
It was intended to have the ‘sleeves close enoug! 
to admit of caulking the joints. On cooling, howe) 
found that the sleeves lacked approximately half 
butting—a distance too great for effective 
sleeves at either end of the series were of 


Bor 
Caulking 


slightly 








How the Job Looked When Finished 


diameter than the two intermediate sleeves, the | 
ing designed to turn in bearings and the latter to se! 
as a protection for the steel shaft where it would 
be exposed directly to the corroding influence of 
the section between the two bearings. 





To have brought the sleeves together by remov! 
shrinking them, even if it could have been su 
complished, would have involved considerable difi 
expense;‘and it seemed more than probable that 
attempt would have resulted in a repetition o! 
failure. For this reason it was decided to expe! 
welding. It was not, however, deemed advisab| 
adding metal fused with the blowpip 
sleeves were frozen to the shaft, as it seemed Ii 
weld would pull apart on cooling. The proble! 
came one of applying preheat in a manner that w 
sult in disalignment of the shaft. 

First a special preheating hood was prepared 
uniformly heating a single one of the four sleeves 
of the sleeves was expanded by preheating the 
in the hood, when the preheated section was wv 
cold sleeve next in series. 


spaces by 


This process was thet 
the succeeding sections serially, in each instan 
single sleeve and welding it to the cold sleeve adi 
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RODUCTION work is the principal use to which all 
F casi resistance welding machinery is adapted. The 
nature of the process imposes well-understood limitations on 
ts use for repairs. Better production is simply a matter of 
setting all that should be produced from a given equipment, 
whether it be a single welder or a battery of them, assuming 
that the equipment is sufficient to satisfy the demands of 
the market for the products of the machines. Welding ma- 
chines are not absolutely “fool proof” in their construction, so 
lack of improper supervision sometimes results in disappoint- 
ing the user, who is unable to account for the discrepancies 
between estimated production and actual production. That 
these differences are caused by a combination of controllable 
factors is shown in the accompanying diagram. Here is illus- 
trated a condition that at one time existed in a large plant 
using many different types of butt-welders. Each of the 
three main necks shown is due to several causes, which a 
careful investigation was able to classify so that remedial 
measures might be adopted and the congested points in the 
diagram opened. 

Fifteen percent reduction due to cracked welds and waste 
is too high a figure to be tolerated. In this factory the prob- 
lem had to be handled separately for various departments, 
owing to the diversity of the product and the methods used. 
One department was devoted largely to the butt-welding of 
steel rims. Probably 95 per cent of the failures here were due 
to what may be termed a “cold weld.” Faulty preparation of 
material was back of this condition: When the stock was cut 
to length ready for circling, one of its edges was trimmed 
square and the other left as it came from the mill. Owing to 
the nature of the profile of the section, the resulting hoop, in- 
stead of being a short cylinder, was a truncated cone. 

When the hoop thus prepared was clamped in the welder it 
was invariably found that the abutting edges did not meet 
squarely, but a V opening was formed, opened on the thin 
edge of the section sometimes as much as 3-16 inch, depend- 
ing on the condition of the untrimmed mill edge. Thus the 
heating due to the flashing did not start uniformly along the 
whole profile, and owing to the shape of the V, the part of 
the weld that was to stand the heaviest punishment in the sub- 
sequent operation of rolling was not brought up to heat until 
the very last moment before the compression took place, and, 
depending on the amount of the material which there was 
flashed off, might be up to the welding heat or it might not. 

The suggestion was made to cut the stock on the bias, so 
as to provide the extra material to fill the V opening. A short 
trial showed about 8 per cent reduction of cracked welds, but 
the suggestion was abandoned on the claim that the rims 
made in this manner were thrown out of true. Possibly that 
was the case, because the allowance of cut was too generous. 
The experiment should have been carried further because, if 
the hoop having a V opening at the weld resulted in a true 
"im, no differeace should have been produced whether the V 
pening was filled with air or with a sufficient quantity of 
‘ron to help uniform heating. 

It should be noted that this condition was aggravated by 
‘areless cleaning on the grinder. The mill edge was rusty, 


and in order to facilitate welding it was ground off. In most 
‘ases the thin edge was rounded off, removing as much as 
“Ss inch of the material from the point where it was needed 
most 


‘hat is one good example of the importance of the 


m authorised interview with Edmund J. Henke, presi- 
ertcan Electric Fusion Corporation, Chicago. 


BETTER PRODUCTION OF 
BUTT WELDS 





“human equation” in the operation of machinery of this sort. 
Obviously, the remedies for these “cold welds” are more care 
in cleaning or possibly shearing both edges on a slight bias, 
and a little more care on the part of the marr operating the 
welder. 

Another cause of cracked welds was heating the work too 
slowly. An analysis of the electrical characteristics of the 
welding operations performed at the plant in question showed 
that the welding currents averaged 15,000 amperes per square 
inch of the profile welded. The operator was paid by the 
work he produced and was naturally anxious to get out as 
much as he could. So, if the machine didn’t keep pace with him, 
there was a tendency to take a chance on compressing before 
the material had reached a welding temperature. This theory 
was supported by a study of the results over an extended pe- 
riod, in which the percentage of cracked welds was always 
materially reduced when the product came from machines 
capable of fast welding. 

Troubles of a different nature were found in a department 
where the work presented a more concentrated cross-section, 
because of the unsuitable clamping equipment for the class of 








Power and equipment 
facilities available 


for producticn. As- Reduction 20% 





sumed as 75% of ac- due to faulty Reduction 20% 
tual equipment. eluctrical due to poor Reduction 15% | 
| construction clamping and due to cracked 
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Graphic Representation of a Production Problem 


work it handled. Narrow welding jaws and dies are O. K. 
where thin stock is clamped. Such stock has a large area in 
coritact with the clamps, and the pressure required for com- 
pression is necessarily small, owing to the spread of the ma- 
terial. Hence the possibility of the stock slipping in the jaws 
during compression is very remote. 

However, when it is desired to handle fairly condensed sec- 
tions, there is less area in contact with the clamping jaws, and 
the compression force required is greater. Hence slipping oc- 
curs and imperfect welding results. This is exactly what hap- 
pened in the case under discussion. Also, the burrs were care- 
lessly ground in some cases, and this reduced the cross-sec- 
tion at the weld, so that it was not equal to the heavy strain 
put on it by the expanders. The remedies suggested were 
more substantial clamping (yet easy to operate because the 
nature of the work called for rapid production) and more care 
in the grinding operations. ; 

In a third department investigated the cross-section of the 
work was considerably larger, and here the main trouble was 
faulty operation, due to either inexperience or carelessness. 
When the rim was clamped in position ready for welding 
the operator closed the switch and at the same time opened 
the valve controlling hydraulic compression to the extent 
that caused the platen to move just fast enough to enable the 
metal to be burned off the edges to be welded at a uniform 
rate. When a sufficient amount of metal had been burned off 
he opened the valve fully, admitting full pressure into the 
cylinders and causing the heated parts to be forced together. 
Now this first process of flashing is the all-important opera- 
tion. If the man is inexperienced or careless, his manipula- 


5 





26 THE WELDING ENGINEER 


tion of the valve equipment is such that the platen moves 
faster than the metal is capable of being flashed off. As a 
result, he welds the abutting faces at several points, and his 
flashing ceases. In order to break up the joint, he must now 
wait until the sections that are welded on reach the molten 
state, when he can tear them apart and start the process of 
flashing all over again. But the damage is done, for there 
have been formed zones of burned metal, and though he 
flashes and welds the rims eventually and his mistake is not 
detected by casual inspection, the expander will find the weak- 
est point in the rim, and the crack results. These operations 
were clearly illustrated by the records of tests made with a 
graphic wattmeter. When the rate of advance of the platen 
was just right, and his welding progressed just rapidly enough 
with the ability of the machine to supply the welding energy, 
the weld was finished in one-half the time and was a better 
weld than the one resulting from advancing the platen too 
rapidly. It is evident then that the careless way results in poor 
welding and loss of time and places a far greater strain on 
the welding equipment than the normal operation would. 


Apart from the remedies already discussed, which would 
materially reduce the production loss, a further improvement 
was suggested; the elimination of the human equation by sub- 
stituting a suitable automatic compression device on the ma- 
chines handling work of larger cross-section. There have been 
some theories advanced as to the method used by the operator 
in determining the proper time to squeeze the weld. One of 
the most common theories is that he “feels” when the metal 
is “plastic” enough to be forced together. Observations and 
talks with men who have operated welders for yeass indicate 
that this is but a theory. Here is how the work is done. The 
work is clamped with the welding jaws a certain distance 
apart, this distance being determined by the allowance of the 
amount of metal that must be flashed off to get the ends hot 
enough to weld. The operator begins to move one platen 
toward the other just fast enough for the metal to be 
burned off. When he reaches a certain distance, that experi- 
ence has determined produced ends hot enough to flash, he 
pulls the lever and the weld is completed. Such being the case, 
it would be advisable to provide specially constructed valves, 
which could be adjusted once for all to give the right 
rate of advance, the operator merely starting the operation 
and opening the by-pass to admit the full pressure when the 
time for compression has arrived. Or, in hand operated ma- 
chines, toggle mechanism could be supplanted by an air oper- 
ated compression device, which would begin its operation on 
a reduced air pressure and automatically admit full pressure 
after a certain lapse of time. Then the quality of the product 
would be improved, and the second neck of the diagram would 
be expanded. 


Further expansion of second neck in the diagram could be 
accomplished by proper attention to the clamping devices. 
Clamping devices that operate right can be further improved 
by proper attention to details of locking, cooling, etc., and, 
above all, by developing an air operated clamp. Past experi- 
ence has shown that such a clamp, in order to be successful, 
must be mechanically locked during the time of welding, 
though air operated. In the work that has been discussed 
above, it was apparent that the real locking of the work dur- 
ing welding was done by nature, owing to the expansion of 
metal, resulting from highly concentrated heat at the weld. 
Any clamp that is not mechanically locked that has an elastic 
backing as an air cushion will not resist sufficiently these 
forces of expansion so that slipping and poor welding results. 
Such a development would also result in speeding up produc- 
tion. There is a limit to the brute force which a man can put 
forth during a day’s work, so that even though it takes the 
same time as hand clamping, the saving of energy would re- 
sult in shorter welding time, as the man would be in shape to 
handle the product at an increased rate of cycles. The weld- 
ing machine and its transformer are unlike any other appara- 


tus both mechanically and electrically. The ave; 
cian of the “wire stringer” type does not appre: 
portance of the condition of contacts-and connec: 
secondary circuit of the welding machine. Hen 

losses that go unnoticed because the water coolin, 
and absorbs the excess heat which the trouble c; 
the crisis occurs and the apparatus is out of produ 


Where several welders are in operation, a n 
department should be provided for them and placed 
of a man who understands the nature of them 
should have at his command proper help and facili: 
tenance costs would be greatly reduced, and los: 
machines being out of production would be dimi 


money the first year, but if the work was properly 
and organized during that time, production would 


stantly nearer to normal and would more than re 
effort. 


CHICAGO WELDED PRODUCTS BOOTH AT POWER 


PLANT EXHIBIT 
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At the Power Plant Equipment and Mechanical Exhibit 


at the Municipal Pier, Chicago, June 8-10, under the a 
of the Central States Exhibitors Association in cor 
with the annual Illinois State Convention of the Natio: 
ciation of Stationary Engineers, the Chicago Welded P: 
Company occupied Booths 1 and 2, displaying electy 
welding and Oxy-Acetylene welding and cutting. Th 








of the 


One Best Attended Booths at the Exhibit 


graph shows how attractively the booth was decorate: 

was the first exhibit to greet the visitors as they ente! 
display room. At the right was an are welder in « 
enclosed by a heavy screen, which was fitted with co! 
windows so that visitors view the 


could operatior 


wearing helmets. At the left was a complete oxy-a 


welding and cutting outfit in operation, and in th 


display of equipment, samples of welded products 
ature. Practical representatives were on hand to ans 
tions pertaining to the manufacture or repair of boiler 
heavy machinery parts of all metals, pipe lines, et 


process, 





DISCUSSION OF TORCH TESTS 
At the meeting of the American Society of Me: 
Hotel, 
S. Bureau of Standards, read 


gineers held at the Congress Chicago, Ma 


Johnston, of the U. 
“An Investigation of Oxy-Acetylene Welding and ‘ 
pipes.” A discussion of the paper, prepared by S. W 
Rochester, N. Y., was read. Oral discussions we! 
by A. S. Kinsey, New York, C. A. McCune, New 
Banash, Chicago, Stuart Plumley, Chicago, S. \. ! 


cago, and E. Wanamaker, Chicago. 
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are waiting 


Hints for the Welder | 


Vhen you finish an interesting ptece of work, can you set down on paper the manner in which you 
went about the job . how you prepared the work and how the job was done ? Have you learned some 
little stunt every welder ought to know ? Contrbutions to this department are pard for. Werte it 
down any old way — Jil poltsh it up. Make a rough pencil shetch and our draughtsman will fx it up 
fine. Line drawings are more practical than photographs. Do it today — the men on the fring hne 
L.B. Mackenzie, Editor. 








WELDING PRESSURE PIPES 
By H. C. Speakman 


The Coast Culvert and Flume Co., Portland, Ore., have 
nearly completed a project of a 300 lb. actual working pres- 
sure, all welded pipe line; for the Skaget River Power Plant. 
[his line has a length of 890 feet including angles and straight 
pipe. The straight are built in sections of 20 feet with a 








View Showing Pads and Bands on Girth Seams 


diameter of 32 and 30 inches. Each section is composed 
of four separate cans, five feet long. Girth seams and stiaight 
seams are all butted together, leaviiig a sixteenth opening to 
prevent overlapping. All our seams are beveled to a 45 angle 
with the bevel on the inside of the straight seaming. The 
cans are rolled from ¥s, 3% and ys Ingot steel and tacked to- 
gether with a ve, 3% and ye butt strap on the out side of 
straight seams. Thus making approximately 15 feet of straight 
seaming to be welded on each separate can. We are using 
a double bead on the % and x& inside seams with # and 
lectrodes. Taking the inside seam first, we start in the center 
and weld toward each end, or as our operators prefer; starting 
about one third of the way in, weld to the end, then back an- 
other one third and weld up to the already welded portion, etc. 
Thus the operator does not have to crawl over hot metal, and 
also avoids having the tacking break. Our welds are all made 





One of the Curves 


a trifle over flush which has a very dressy appearance. The 
object of our first bead is to burn all the way through, also to 
Prevent the metal from being porous, if a single bead were 
made. This allows the second to be thoroughly fused with a 
close arc. 

Lach can, after being welded is assembled into sections (20 
tacked and ready for welding. Steel rigg.expanders are 
| on the inside of each girth seam to keep the pipe in 
shape, also acting as a backing for the weld. Here too we use 
the double weld. Starting at any point and going right around, 
keeping about six inches ahead with the bottom bead. Our 
two end seams are laced across, the outside with 8—3x2x% 


It 


straps welded on over top, while the center girth seam has 
ten straps, all proportioned evenly around. These straps are 
put on just as soon as the operator has passed the point which 
he thinks is the right place for it, then going on as before. In 
this way the strap cools as the seam cools leaving no chance 
for any unnecessary strains. Each welder is instructed not to 
start any girth seams unless he has time to go all the way 
around, because we found that if we did not finish a complete 








A Carload of Welded Sections 


seam leaving it stand over night, there would something be 
sure to crack, if we started in again on the cold pipe, the next 
day. Outside welding of girth seams and pads average sixteen 
feet to a seam. 

After the sections are all welded on the outside, the ex- 
panders are taken out and a wash weld is then put on the in- 
side, making about twenty six feet on the inside to a section. 
Totaling up all the footage to a section, we find that we have 
nearly 135 feet on our straight pipe. 

The curves along the pipe are different angles and lengths. 
All of these are laid out and welded together, with angle iron 
straps around for anchoring to concrete foundations. Angleés 
are welded both inside and out also using the small straps 
spaced evenly around. In many cases where the seam is quite 
wide we use a lace bead; but on the inside we keep it as 
smooth as possible. The pipe line is provided with two re- 
ducing elbows branching from the main pipe by an all welded 
Y. This Y is of xy metal, welded with double beading both 
inside and out and is reinforced in the crotch with a heavy six 
inch strap. 

Our scale of footage, that is required is 5% feet per hour on 
1s, 64% on % and 7% feet on *s metals; but when we are work- 
ing on straight seams we average much better than that, and 
have gone as high as 12 feet an hour on ¥s metal, depositing 
at that rate 2% pounds of 1% welding wire. On the girth seams 
it takes from 2% to 3 hours to do one seam on 7/16 metal and 
even the lighter metals take nearly as long. Considerable time 
is lost in moving around, rolling pipe, and spacing the pads. 
The inside wash weld takes about 2% or more hours to a sec- 
tion. Thus we find that it requires over twenty hours to fully 
complete welding a twenty foot section of pipe. 

Now we see that this project and other projects of all welded 
pipe lines require a great amount of welding; and must be 
handled with considerable ingenuity to contend with unfore- 
seen difficulties. The welding must be handled with skill and 
knowledge of the operator; to know his right amount of heat, 
voltage and how to exactly fuse, penetrating every inch of 
metal. 
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CUTTING FLYWHEEL LINKS 
By A. E. DeBurn 

The February, 1921 issue of The Welding Engineer prints 
an article on applications of oxy-acetylene cutting, one in- 
teresting part concerning the removal of a set of flywheel links 
by the cutting process. These links are slight taper fit, and 
being put in hot they contract longitudinally, pulling the fly- 
wheel together and holding themselves in place. Where the 
gap in the flywheel rim was wide enough I have found it pos- 
sible to merely heat the link in the center, at point marked 
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“METAL CUT HERE,” with a welding torch, insert a thin 
chisel bar in the rim gap, and drive out from the back. In 
the larger, closer fitter flywheels it has never failed me to weld 
an eye-bolt to the center of the link, the same place where the 
heat was applied, and when the weld has cooled down so it 
has sufficient strength to apply a pull to the eye-bolt, at the 
same time jarring if possible. The heat of the weld will have 
expanded the link longitudinally and loosened it so it will come 
out easily, and in the above cases the links can be used again 
when the wheel is assembled at its new location. 





USEFUL JIGS FOR SHEET METAL JOBS 
Welding the side and bottom seams of several hundred steel 
tubs is made considerably easier by the use of simple jigs 
shown in Figures 1 and 2. They were originally made to use 
in connection with the welding on tubs and are of such design 
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Convenient Jigs for Sheet Metal Work 


that they will be found useful in a variety of other sheet metal 
work. The jig illustrated in Figure 1 consists of two heavy 
bars held together by bolting the ends. Figure 3 shows the 
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deep groove cut in the top bar to allow ‘the to: 
along the seam, with the bolt holes of the top | 
allow for expansion during welding, and a sketch 
section of the top bar. The bottom bar has a s; 
groove directly below the center of the opening 
bar. This allows the welder to secure thorough ratios 
and iis also helpful in overcoming the expansion e/ [ 
stock is put in the jig as shown in Figure 4, 

seam welded with the torch. Then a bottom ed 

the frame (Fig. 2), the tub thrown over it, and Otten gt 
welded on from the outside. Fig. 5 gives th 

dimensions of the tubs for which these jigs were : 

second one is of a more special nature, but the first 

for welding side seams in a great variety of ro: 

and rectangular sizes. 





WARPING I-BEAMS AND ANGLE IRONS 

An operator who was called upon to split an . 
eighteen feet long, which had been used for several 
old boiler house, found that after cutting the bean 
so much that there was a six inch opening near 
Another operator had the same difficulty in cuttin; 
from one side of a % in. x 6 in. angle iron. T: 
warping it is advisable to use as small a preheating fla 
possible and to cut fast when the cutting is once start 
cut two feet on one end then two feet from the other 
ing to the first end and alternating until the cuts meet 
center. Warping results when the metal gets a chance t 
up too much heat during the cutting operation. 


TELLS "EM ABOUT WELDING 


Mr. J. Hahn, proprietor of the Charlesgon Welding Wor 
Charleston, S. C., goes after the welding business in his 
cality with some real snappy advertising matter. He has 
colors 


printed in two 


Expert welding, he t 


a twelve-page folder, 
trated by scenes in a welding shop. 


issued 


them, includes not only the knowledge of where to apply t 


heat, but also just when to stop, because the work cai 











WHERE WELDING WORK'S | 
WORTH WHILE 


THE OXYACETELYNE 
FLAME 





i rtant sprocket wheels | 
is so hot that it literally melts On impo Pp 


broken edges of metals together. and machine gears, on cams aa 
That is what is meant by weld- shafts, on drop-hammers an¢ | 
ing. If there is a broken part boiler tubes, on all vital iron 
in your auto don’t have it riv- : 

etted or patched. The proper and steel work of this character 
and only thing to do is to bring it is essential that the welding 
the car here where the broken be in the hands of master me- 
parts will be welded as solidly j Tangs einaied 
together as they were before the chanics such as we comm 
break. It's the only safe way. See us about this. 
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Two Pages from a Welder’s Circular 


overdone as well as underdone. Another page of t! 

calls attention to the fact that the ordinary mechani: 

be depended upon to turn out a thoroughly lasting, satis’ 
piece of welding—it takes a trained, skilled specialis 

pages of the folder are illustrated here, and may se! 

model for other welders who wish to go out after | 

this way. 








I ( you charge your customers the RIGHT PRICE for 
he D the work you do for them? 
Are your charges based on actuai FACTS or do you merely 
guess at them? 
n Do you know how much of a profit you make on each job 
id that goes through your shop? 
he Do you know at the end of each month just how much 
you have made? 
“Do you ever lose on the jobs on which you make an 
estimate? 
It you do not know accurately just how much each job 
sts you, you can not make a price that is fair to both you 
ang - . . 
OVERHEAD is known as the cost of running a business 
The chart (Figure 1) shows most of the itcms that will or- 
» come under this head in a weding shop although the 


j your customer. 

















To AEkvT 
coeaT (a 
| PREPIRING 3 WELDING RODS 
| WELDING PREHEATING 
| FIN/SHING@ MATEMML| | ASBESTOS 




















| MACHINING “iy PIECES OF COLD 

TESTING ‘OTH ROLLED .PLATES, 
| OF JOR. CMS: ed SPECIAL CASTINGS 
| 


ADD Vereen] 















































Fo 
ee 
PENT, LIGHT, INSURANCE . 
HEAT, POWER. af INTEREST. 
Is WON PRODUCTIVE. DEPRECIATION 
e PAY ROLL. us PERCENTAGE) | 7TXES 
Y OFFICE, SELLING For SHOP EXPENSES 
WD) ADVERTISING PROFTT. AS FLUA, O1L, 
7 EVPENSE'S. GOGGLES, GLOVES, 
APPARATUS CAALK, ETC 
UPKEEF IDLE TIME OF MEN 
E\PENSE ‘ RPE WELDED JOBS. 
CP CRN: P4US CHARGES FOR 
CARTAGE 
EXPRESS OF 
FREIGHT. 

















lz QUALS COST TO THE CUS TOMER 





Fig. 1. Chart of Cost Kems 


items in various shops differ. The lower this figure can be kept, 
the more profit you will make and the more satisfied customers 
you will hold. 

PERCENTAGE of OVERHEAD, is the precentage of the 





net cost of your business that you must add to this net cost 
n order to pay the running expenses of the business. In 
order to properly figure your PERCENTAGE of OVER- 
HEAD, it is necessary to keep an accurate and complete rec- 
rd of the money spent for the items listed on the chart as 
overhead. If you do not have a system for keeping account 
of your overhead items it will pay you to get busy and install 


one, 


This percentage can be figured every month, every three 


months or even every six months or a year. As an example 
—Suppose that the total amount of your overhead items for a 
Period of three months was $1000.00 and for the same period, 


your net cost for LABOR, GASES and welding MATERIAL 
Was $2000.00, meaning that it cost you $1000.00 to do $2000.00 
worth of NET BUSINESS. Your PERCENTAGE of 





BH FIXING the CHARGE for the WELD 


mt By Robt, B. Dyar 





OVERHEAD for that period would then be 50 per cent. In 
other words you would have to add 50 per cent to your net 
business in order to take care of the costs of running your 
business. 

From this you can plainly see that the PERCENTAGE of 
OVERHEAD to be charged is a very important item. If it 
is to low, you lose money, if too high you overcharge your 
customers. , 

As an example of how this works out on a shop ticket such 
as the one shown in Figure 2, suppose that the total of the net 
cost column on the back of the ticket was $6.00, meaning that 
you had used up $6.00 worth of LABOR, GAS and MATE- 
RIAL, then if your PERCENTAGE of OVERHEAD was 50 
per cent, you would add $3.00 to the $6.00 as the cost of run- 
ning your business. To the total of $9.00 you would then add 
your percetnage of profit and charges for cartage or express. 
The result would be the proper charge to make your cus- 
tomer. 

A RIGHT PRICE can not be placed on a welded job un- 
less the correct NET COST is, known. A shop ticket will 
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Fig. 2. A Cost Card for Welders 


tell you this with the least trouble and will remain a perma- 
aent record of every job that goes through your shop. 

fhe shop ticket is a practical application of this chart to 
your every-day business. . 

On the front is space for all of the information ordinarily 
put on shop tickets. In addition to this, there are spaces for 
the person who welds the job to put down the exact amount 
of TIME, GASES and welding MATERIAL used. 

From the chart you will see that this is the information 
needed from which to build up the price to be charged your 
customer. This is done in a very simple manner on the back 
of the ticket. 

LABOR—Under this heading there is a space to put down 
the total time used for welding (this includes preparing, weld- 
ing, finishing and testing) and if any machine work has been 
done, there is a space to put down the hours of machine 
work. The net cost of this labor, or in other words, the rate 
per hour of the man is then filled in and the total extended 
into the aet cost column. . 

GAS—The number of cubic feet of gas is then put down. 
The welder gets this from the high pressure or tank gauge 
on the oxygen cylinder. The acetylene consumed is always 
a little less than the oxygen, but for ordinary purposes the 
amount of both gases consumed can be figured to be the same, 
so the cost to be filled in for gas is the combined cost of both 
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LET ve OF OUR SQUIPuENT BO IT” 


THE BUCKEYE WELDING & SUPPLY Co. 


CARBO-HYOROGEN 
BRAZING 





€Lecrric OXY-ACETY, 
WELDING 







Supp.ies 
sTrReerT 


MAIN 5476 CLEVELAND, O. 

zeus May A, 1921. 
ac 

ARC 


WELDERS 


The Bastian~Blessing Co., 


suN-uite Chicago, Ill. 
CARBIDE 
Gentlemen: 
GeNeRATORS, Our policy is te aseure a purchaser of our 


equipment and supplies, that he assumes absolutely no 
responsibility, as we guarantee, NO RESERVATIONS, them 
to accomplish the results for which they are 801d, 


GASOL 


WELDING During the years that we have been in business 
apa this policy has at times been extremely costly, particu- 
Hose larly in the equipment department. We had about given 
poe up hope of ever being successful in presenting a line 

c 1. ROD of welding and cutting equipment to our friends, which 
wrecce sree. WOULd warrant our continuing such a broad guarantee, 
SPELTER when we had the good fortune to have an opportunity to 


oearimum noo. 8@@ "REGO" line prove up every claim made for it in our 


ALUMINUM ROO 

aLuminum wine) @XPerimental department, 
BRONZE ROD 

COPPER ROO 


In the words of some of our-friends of long 
stending; Rego is 


CUTTING 
TORCHES 


TPs "The only torch and regulator of today.” 
pn "This torch has proven every claim made for it.” 


"Has Stood the Hardest Test." 
"Stick to REGO and Be Happy.” 


PREHEATERS 
on 
e€LecTric 
Gas 


Yours very t 


CARBON 
ano 
LEAD 
BURNING 


ourrits THE BUCKEYE WELDING & SUPPLY CO, 
FLUXES SAM/AW 


WELOING 
BRAZING 
ALUMINUM 


SLA AGREEMENTS ARE CONTINGENT UPON STRIKES AND CTHER DELAYS UNAVOIDABLE OF BEYOND OUR CONTROL 
ALL QUOTATIONS ARE SUBJECT TO ACCEPTANCE BY RETURN MAIL UNLESS OTHERWISE SPECIFIED 


THE BASTIAN BLESSING COMPANY 


WEST AUSTIN AVENUE ar LA SALLE STREET CHICAGO, 
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THE WELDING ENGINEER 


“No eet: 


When a firm as well known as the Buckeye Welding 
& Supply Company makes the statement contained in their 
letter on the opposite page, it behooves the man in the 
market for welding and cutting equipment to consider their 
experience. 


They found out that it was extremely costly to make 
broad guarantees on miscellaneous equipment. It was only 
after they had found the Rego line that they could make a 
guarantee without reservations which would not have a 

“come-back.” 


Make sure that your welding and cutting equipment 
bears the Rego mark —thereby insuring yourself minimum 
trouble and lowest maintenance. 


“Facts” 


is the title of a booklet recently issued by us which is full 
of information for those who would make the most of their 
welding and cutting equipment. 


It contains a great deal of interesting data and full color 
charts showing the right and wrong welding and cutting 
Hames. There is a copy of this booklet for you. 





Write for it today 





BLESSING COMPANY | 


E aria SALLE STREET CHICAGO. 
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the oxygen and the acetylene, including the cost of handling 
the cylinders. 

MATERIAL—Such as cast iron, steel, aluminum, brass or 
tobin bronze (for malleable) filler rods; charcoal, kerosene, oil 
or city gas used for preheating, asbestos paper and any special 
castings or pieces of bar stock, plates, etc. The amount of 
this material is taken from the welder’s record. The costs 
are taken from your invoices and are filled in after each item. 
The total is then extended to the net cost column. 

When this is done, add this column up and the result is 
the NET COST of your job. To this figure add your per- 
centage for overhead, next add your percentage-of profit and 
if necessary add any charges for CARTAGE, EXPRESS or 
FREIGHT, and the result is the RIGHT PRICE to charge 
your customers. A price that is right because it gives you 
a profit and protects your customer against overcharge. ‘ 

The permanent detailed record furnished by the shop ticket 
is valuable as a basis for estimates on future jobs and a check 
on the time of the welder and on the gases and materials used. 


DANGEROUS SCRAP 

The scrap dealer who purchases old metal tanks, barrels or 
cylinders should not fail to ascerta‘n definitely the uses to 
which such containers have been put. If they have held com- 
bustible gases or liquids or even certain dry chemicals they 
are a serious source of danger. 
means an isolated in- 
stance of the kind, illustrates the point. At a certain Ohio 
scrap yard some weeks ago an explosion resulted in ‘he death 


The following case, which is by no 
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of a workman who was cutting bolt holes in a 
iron. In order to make the work accessible he | 
sheet steel drum about three feet high by ty 
ameter. Unintentionally, he penetrated the stee! 
drum, causing the violent explosion of an uns 
which it contained. Both ends of the drum were }! 
of the ends and several pieces of angle iron 
victim of the accident, breaking four of his ribs 
ing his lungs with fatal effect. An inspéction 
showed that it had been airtight and had cont 
stance resembling sulphur. The dealer stated 
purchased several of the drums as scrap material 
years previously, and had no idea as to what tl 
tained. 

In many cases the former use of the container 
suspected, but there are other instances wher 
obvious to a dealer in scrap. For example, every 
in the production of scrap should recognize insta 
ders used for the storage and transportation of 
gases. Such cylinders are usually the property 
panies that produce the gases so stored and trans; 
their names are generally conspicuously marked 
tainer in a manner difficult to efface—commonly, b 
the metal with a die. 

Whenever tanks that have been used for explo 
liquids or substances are offered for sale as junk 
should be advised as to 
warned not to dispose of them for reduction; and t! 


offering them their cl 


office of the manufacturer, whenever the nam: 
should be not fied without delay. 





Welding in China—Some Views of the Personnel of the China Ocy-Acetylene Welding Works, and of the Work They Are Doing 
Their Plant Is at Shanghai 





Cuma Oxy-Acetytene 
Werowe Worns 
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i‘. Sometimes the producer is so absorbed with the task of produc- | 
th ing, that he overlooks means which might make his plant 
“wd more productive 


A Welded Seam with All the Strength of the Original Metal 


Full of oil and sealed tight a tank was dropped 
from a four-story building onto a railroad track, 
and nothing but a dent in the tank! A real test of 
strength, and yet the electric arc welded seam did not 
leak or show a sign of weakness. Electric welding 
makes every seam a part of the product itself, rather 
than a connection which merely holds it together. 

In every industry wherever metals are joined to- 
gether, the electric weld is stronger, more durable, 
and permits special construction and more efficient 
design of parts than is possible with bolts and rivets. 
Its uses are so varied that in places where it is 
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installed for a certain purpose, it soon develops a 
greater usefulness as men become more familiar 
with its operation. 

To make electric are welding a real factor in pro- 
duction, the General Electric Company has developed 
arc welding equipment for almost every purpose, 
large and small, suitable for factories where there is 
enough welding to keep one or many men busy. 

Whether your welding problems require a small 
portable set or a large stationary outfit, the knowl- 
edge and experience of G-E specialists and their 
co-operation are available for the asking. 


Select the right equipment for the work—and a welder who knows his business 
Bulletins describing G-E Welding Equipment and the G-E Welding School 


sent on request to our nearest office 


General@@Electric 





General Cree 
Schenectady. NY 






Com 


Sales Offices in 
all large cities. 


any 
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ABSTRACT OF RULING OF THE WISCONSIN IN- 
DUSTRIAL COMMISSION ON PETITION OF THE 
ALEXANDER MILBURN COMPANY. 





History. 





During the Winter of 1919 certain conditions arose in the 
state of Wisconsin, which resulted in the introduction of a bill 
in the Legislature of that state to place the manufacture of 
acetylene gas under the same restrictions which the statutes 
have placed upon the manufacture of gun powder. This bill 
would have prevented the manufacture of acetylene within the 
limits of any incorporated city or village, or within five miles 
thereof. The bill was withdrawn by the author when it was 
pointed out that the Wisconsin Industrial Commission had 
authority to draft orders for the protection of life, health, 
safety and welfare of employes and frequenters of places of 
employment, and when the commission gave its promise that 
it would at once proceed with the preparation of safety orders 
applicable to acetylene charging plants. 

The orders which the commission adopted were prepared in 
the same manner as all of its other safety orders. An advisory 
committee was appointed to assist the commission in its work, 
which was constituted as follows: Julius P. Heil, Heil Com- 
pany, Milwaukee, Wisconsin; S. J. Williams, secretary, Na- 
tional Safety Council, Chicago, Illinois; P. H. Estes, United 
States Bureau of Explosives, Chicago, Illinois; O. L. Kowalke, 
Professor of Chemical Engineering, University of Wisconsin, 
Madison; W. J. Fairbairn, secretary, Metal Trades and Foun- 
ders Association, Milwaukee; Frank .Ode, representing the 
Wisconsin Federation of Labor, Milwaukee; J. W. Sullivan, 
Wisconsin Inspection Bureau, Milwaukee; and M. A. Edgar, 
the boiler inspector of the Industrial Commission. This com- 
mittee was organized by the election of Julius P. Heil as 
chairman and of M. A. Edgar as secretary, and thereafter 
held many meetings before agreeing upon tentative orders to 
be submitted to the commission. Invitations to attend these 
meetings of the committee were addressed to both of the firms 
which are engaged in the manufacture and compression of 
acetylene into cylinders for sale other than to the manufactur- 
ers in the state of Wisconsin and to the known trade organ- 
izations of acetylene manufacturers of the country. The com- 
mittee devoted much time and careful study to this problem. 
Seldom, if ever, has this commission had advice and assist- 
ance of a more able or more disinterested group of men in 
drafting any of its safety orders. 

The tentative orders which the advisory c ommittee recom- 
mended to the commission were submitted to a public hearing 
which was held at Milwaukee on October 31, 1919. Notices of 
this hearing and a copy of the tentative orders were sent to 
every known manufacturer engaged in the compression of 
acetylene into cylinders for sale other than the manufacturers 
throughout the country. This public hearing was well attend- 
ed, and approval of the tentative orders was expressed by all 
witnesses, except with reference to the order relating to the 
location of acetylene charging plants, which order is not ques- 
tioned in this proceeding. As a result of suggestions at the 
public hearing, a few slight changes were made in the draft 
of the orders tentatively submitted by the advisory committee 
and as modified were adopted by the commission on Novem- 
ber 4, 1919. They were thereafter duly published in the official 
state paper and became effective on December 11, 1919. These 
orders were plainly stated to apply only to the manufacture 
and compression of acetylene into cylinders for sale or trans- 
portation to users other than the manufacturers. They were 
not intended to apply to the manufacture and compression 
of acetylene into cylinders on a small scale in industrial plants. 
The commission, in organizing the advisory committee, as- 
signed to it the general duty of drafting safety orders dealing 
with the hazards in the manufacture and use of gases of all 
kinds, but it also asked that the committee make it its first 
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duty to draft safety orders for acetylene chargin, 


. ints. Th, 
following excerpt of orders which were adopted mber 4 
1919, relate only to the manufacture and compre of oath 
ylene into cylinders for sale or transportation ¢ ne ped 


than the manufacturers: 

“Order 4600. ‘Compressed’: The word compre: 
to indicate gas pressure in excess of that produc: 
or column of 20 lineal inches of water. 

“Order 4635. The carbide to water type of gen 
be used. 

“Generator shall be provided with liquid seal safety di 
vices which will prevent an undue pressure in the o - 

Generators having a gas receiving bell as an int 
thereof shall not be used. 

“Generators shall be designed to provide a normal working 
pressure not to exceed twenty lineal inches of water colym; 

“Every generator shall be plainly marked with the maxi 
mum number of cubic feet of gas it is designed to supply per 
hour. The manufacturer’s name and address and the trade 
name or designating marking of the machine. 

“When carbide dust is used, the generator shall be suppli 
with an agitator which will keep the water in constant circy 
lation in the generator chamber while carbide is being int; 


nerator 
egral Part 


duced in order to avoid the settling or the formation of larg, 
quantities or ‘islands’ of carbide dust. 
“The carbide feeding device shall be so arranged that it wil! 


be inoperative when the internal agitating apparatus is not i 
motion. 

“The sludge or discharge valves of the generator shall | 
piped to the outside of the building, and no open troughs fo: 
conveying the residue inside the building shall be permitted 

“On January 7th, 1921, a petition with particular referenc: 
to the above sections of orders was filed by the Alexander 
Milburn Company of Baltimore, and following a public hear 
ing on this petition on January 25th intervening petitions wer 
filed by the Imperial Brass Manufacturing Company, Chicag: 
Illinois; United States Welding Company, Minneapolis, Min 
nesota; Smith’s Inventions, Incorp., Minneapolis, Minnesota 
Dyer Company, Cambridge, Massachusetts; and the K-G 
Welding and Cutting Company, St. Louis, Missouri. The tw 
firms last mentioned, however, subsequently wrote the com 
mission, withdrawing their intervening petitions, stating that 
they had been filed under misapprehension that these orders 
related to the manufacture of acetylene in industrial plants 

“The petition of the Alexander Milburn Company, as we! 
as intervening petitions, raised two issues: (1) Whether fraud 
was perpetrated upon the advisory committee and the com- 


mission by the Union Carbide and Carbon Corporation with 
reference to the orders relating to the generators which ma) 
be used in plants engaged in the manufacture and compres 


sion of acetylene into cylinders for sale and transportation t 
users other than the manufacturer; (2) Whether these orders 
may be modified to permit of the use of medium pressur' 
generators in such plants without increasing the hazard to the 
life, health, safety and welfare of employes and frequenters 
“With reference to the first issue the commission found that 
there had been no fraud perpetrated. 
“Upon the issue whether the modifications sought are in the 
interests of safety, this commission feels obliged to regard as 
extraneous much of the data which was presented by the pet! 
tioners. As has been stated, the orders which are sought ‘ 
be modified relate only to plants engaged in the manutacturé 
or compressing of acetylene into cylinders for sale o1 
portation to users other than the manufacturers, that !s, 
called ‘central stations,’ or ‘acetylene charging plants.’ The) 
do not apply to generators used in industrial plants, 
which the acetylene when generated is piped to various | 
of the plant, nor even when such plants compress ace! 
into cylinders for use in remote parts of such establishn 
In this connection it is significant that, although there 


rte@ 


(Continued on page 55.) 
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Consider 


the INGOT- 
its physical 
structure 


The gas pockets and blow holes found 
in typical steel ingots cause seams, laps 
and non-uniformity of structure in the 
wire. 


PAGE-ARMCO Welding Rods and 
Electrodes drawn from Armco Ingots 
are free from such defects. 





Consider the uniformity of structure in 
the Armco Ingot on the left. It means 
dependable welding rods and elec- 
trodes. 


PAGE-ARMCO Welding Rods and 
Electrodes fulfill all the requirements of 
the American Welding Society Speci- 
fications. 


Carried in stock by distributors 
in all industrial centers. 


Page Steel & Wire Co. 


MANUFACTURERS OF 
Rods—Ingot Iron and Special Analysis Steels. 
Wire—Plain and Galvanized—Spring, Rope, Tele- 
phone, Telegraph. - 
F ence— Woven — Right-of-Way and Farm-Chain 
Link, Factory Partitions, Gates. 
GENERAL SALES OFFICE: Grand Central Terminal, New York City 


DISTRICT SALES OFFICES: Chicago, Pittsburgh, San Francisco 
Portiand, Ore 


Split ingot, typical ARMCO 
INGOT IRON, showing prac- 


Split ingot of open-hearth steel 
tical freedom from blow holes. 


showing typical distribution of 
blow holes throughout the en- 
tire ingot. 


INGOT IRON 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 








Davenport, Iowa. 


Saturday. 
Dear Editor: 

It’s not.writer’s cramp or anything like it that’s ailing me, 
but when I told you that I'd have a lot of time on this new 
job of mine and could sneak around and pick up good ideas 
in welding for you I simply made a bum guess that’s all. 
They’re keeping me busier than a kitten on a tin roof, but 
today I made it a point to call at Jack’s bright and early in 
hopes that he’d be having a few of his famous cast iron boiler 
jobs on tap. After I got him fixed up I told him about my 
new position and asked if he would be having any big fellows 
today and could I be present. He says sure thing and to 
come around about four o’clock. Well, I was a little late be- 
cause some of my customers were busy, but I got back in his 
shop all right. He was working with a student or a friend, 
and just as I entered, I heard Jack’s bass voice sing out: 
“Steady, Fred! That's fine. Now let her down easy.” 

Jack had removed his goggles and was mopping his face 
with one of his sleeves. 

Seeing that he was explaining everything to this other 
fellow it made it easy for “yours truly.” I just jotted down 
every word they said, thinking that some of the stunts might 
help you out if you got them just as if they were, first hand. 

‘I’ve had my torch on many a furnace section,” continued 


Asbestos Paper 









> 
‘CY Cover hand 
wath glove or mitt. 


For Welding in Hot Places 


Jeck, “but nary a one has been as onery as this fellow; wait 
a minute I'll give you a hand—Zowie! that chain’s hot, toss 
me over those asbestos mitts and I'll handle her. One more 
brick and she'll rest jake. Now, let’s put in a little more 
charcoal and we'll rest a bit.” 

“How about opening a window or two now, will it be all 
right?” Receiving a nod from Jack Fred proceeded to suit 
actions to words. As the air started to clear up Fred forked 
out his pill box, but Jack shook his head. 
old man! I’m going to stick by the pipe. It may have been 
O. K. to draw on one of those after sweating blood on a job 
like this in the ‘dark ages,’ but since that fellow Volstead 
came along and turned this country into a second Sahara, I’m 
not going to dry up my tubes any more than necessary.” 

After inhaling a few times, Fred asked: “You didn’t intend 
to turn her over when you started, did you?” 


“Count me out, 


“No, not exactly, but you never know what you're going 
to run into on one of these castings so it’s best to play safe. 
Boiler sections are peculiar things at best and are more or 
less a gamble all the way through unless a fellow checks 
up on a few points and then it’s about a ninety-nine to a 
hundred shot that he'll get them the first time. I say first 
time because there’s no earthly need of firing up and going 
through.this procedure a second time if the job is handled 
right the first time. You probably noticed how fussy I was 


WELDING A CAST IRON BOILER 





about you plugging all the openings and getting 
sure in the section when we were testing her for 
of fellows just take a chance and figure that th. 
see, or think they see, is the only one, but when 
they find there are others. It only takes a minut mn 
air pressure in your section and then take your b: and ¢, 
over the whole casting with your soapy water. 
used to test out with the city water pressure, but te 
sloppy and besides if you ever get called out to a small tow, - 
to do a job you won’t have any water pressure to use. Be; 
we got hep to ourselves we had quite a time sealing up thy, 
main openings, but you noticed how easy it is now: just ty as 
pieces of %-inch sheet rubber packing and two board 
large enough to cover the openings and a clamp. 
as easy as getting milk to run out of the pail that the old 
bossie has kicked over. . 
“Once you get all your leaks located you know at \ 
where. to look for your trouble. It’s well to clean up 
the cracks as much as possible; by that I mean if ther 
rust, scale or boiler compound in evidence. Then draw 4 
line around such parts as need welding with ordinary whit 
chalk. It seems to be about the only thing that isn’t affect 
by the heat and a fellow can see it even when metal j 
hot.” 
“Well, if chalk is so good I can’t see why you had me ct 
that crack out,” interrupted Fred. 
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The Asbestos Lining Helps to Ketain the Heat 


“{ told you I was playing safe. Many times chalk 
be rubbed off. Then again when your work heats up t! 
are times when ycur broken ends close up so tight that 
a mighty hard thing to tell where your crack is. It’s all: 
to smile, but I’ve seen lads weld an inch or two to « 
of-the break without knowing it at the time and the) 
pretty fair welders at that. Of course, in establishing a: 
they lead the boss to believe that the metal opened up 
beside the weld, but I certainly believe that they reall) 
what happened although they wouldn’t admit it. Chip) 
is a darn good thing anyway; it may take a little tin 
your break will be clean and you can make the weld | 

“Now, you asked if I wasn’t figuring on doing this 
without any turning over. I sure was, but when we chipped 
her out it looked as if the crack stopped at that corner 
The torch told a different story; the crack didn’t run 
further on the outside so that you could see it, but w 
melted you could see that ‘tell-tale’ film of oxide runn! 
from the inside.so there is no saying how far we'll ha 
follow it.” 

“But, Jack, if it isn’t cracked all the way through 
there be any harm in letting that side go? 
a foundry check.” 

“I'll say there would, and that there point is one 
chief troubles a welder has to contend with and most « 
don’t know it. If the slightest sign of crack is left 
under side, or for that matter any side, your casting is 
to open up there if any possibility presents itself and thi 


It’s probably 
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nly to boiler sections, but to all castings being 


i r my part I always think of a pane of glass; if 
¥ a it with a glass cutter you know where it will 
ae ss :'s much the same with cast iron. That’s why we 
ae always figure on removing all the cracks. It would 
have been much easier on this particular job to have stopped 
: you say in the corner, but I’d bet you a dollar to a dough- 


nut that he’d open up in cooling.” 

“How about a squint at the fire?” asked Fred. “Will she 
be needing any more charcoal?” 

“She sure will; isn’t nearly hot enough yet, must of cooled 
jown more than I thought when we turned it. Here, you 
hold this cover up and I'll shoot in three or four shovelfuls. 
That ought to fix het. Now, in about five minutes we should 
be ready to go.” 

“As I was saying,” continued Jack, “a cast iron boiler or 
section is just about as onery a piece as the average welder 
will run up against. To start with, all stove or furnace cast- 
ings are made of very low-grade iron and to make matters 
‘aati most of it is overheated and oxidized right in the 
foundry. When the average welder finds any of these parts 
walking into his shop, he doesn’t exactly mean to receive 
them with outstretched arms, figuratively speaking, because 
there seems to be little, if any, real metal to the casting when 
it is melted. Most welders don’t realize this and all they 
think of is cussing when they get their torch in a piece like 
this. If they only stopped to figure that a chain is no stronger 
than its weakest link they’d get along better, since metal is 
burnt up in casting the piece it can’t be so very strong. When 
some real good cast iron filler rod is used with plenty of 
flux and ‘elbow grease’ a bond or union takes place that is 
stronger at least than the rest of the metal.” 

“I notice you said ‘bond,’ ” 
call it a ‘fusion?’ ” 

“IT could never bring myself to see it that way. It is true 
that we are dealing with cast iron, both in our piece and in the 
filler rod, but they are so very different that they might just 
as well be two separate metals. Our filler rod contains the 
best grade of cast iron and it flows freely, whereas, there 


interrupted Fred, wouldn’t you 


seems to be little or no iron in the section, it’s mostly oxide 
and it seems‘absolutely dead. On this account I usually 
figure that it’s more of an adhesion or cementing together 
in such jobs. However, the point which interests us is that 
they hold and I guess that’s the principal one after all.” 

“Say, Jack, I wonder if you could give a fellow the main 
points to remember of these boiler jobs?” 

“Sure thing! First watch your preparations; second, the 
actual welding; and third, your cooling. These things are all 
equally important, but perhaps the first covers the most de- 
tails for under preparation naturally comes testing, marking, 
setting up and heating. 


I’ve given you the dope on testing 
and marking. 


The only things to remember in setting up and 
heating are: See that your work is properly supported so 
no part can sag. Have it four or six inches above the bot- 
tom of the oven and arranged so the part to be welded can 
be readily reached. When an overhead crane is available 
build your set up under it. 


Fire bricks as you see are the 
things I use for my ovens. I build them up any way | 
want, leaving draft holes in the lower layer and plenty of 
room for my fuel. 
ton 


Sheet iron or asbestos paper serves as the 
Only one layer of charcoal should be used to take the 


chill off and gradually start the heat. 


The slower the pre- 
he 


ting takes place the better, but it is quite important that 
the work should reach a~bright red heat before the torch 
is turned on. 

lf a fellow has plenty of bricks it is better to make the 
walls of his oven two layers thick with asbestos paper be- 
tween them, especially so, if the job is large. I would have 
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done it here only I’m shy of bricks. The double wall with the 
asbestos between serves two purposes, it holds the heat, and 
at the same time protects the welder. 


“So far as the welding is concerned you saw how I did 
that. You may not have realized just how hard I was working 
my rod into the casting, but that and the use of plenty of flux 
is the whole secret. It shouldn’t be necessary to add that 
the whole piece should be kept right in the oven and at a red 
heat while the welding is going on, but once I came across a 
lad who removed his work from the oven in order to weld it 
and he often wondered why he couldn’t get the desired re- 
sults. Sometimes you may have to weld with a short torch 
and cook your hand a bit, but if you'll slide on a small piece 
of asbestos paper over the head of your torch so that it rests 
just in front of your handle, like this, you will be surprised 
how much heat it stops. 


“Just because your torch work is finished is no reason for 
believing that the weld is complete. The cooling process 
is a very important step. During the welding the work be- 
comes heated unevenly so it’s necessary to add a little more 
fuel. Then seal up the oven, stopping the draft holes with 
odd pieces of asbestos paper, object being to hold the heat 
and let the work cool just as slowly as possible, over night 
if it can be arranged.” 


I noticed that Jack was adjusting his goggles and getting 
ready to finish up his job. Glancing at the time clock I saw 
that I’d have to wear out a little shoe leather if I was to catch 
that 6:10 train, so bidding Jack farewell I traveled along. 


I'll be hitting a shop in Omaha where they pull some rare 
stunts. If I get in on any you'll hear from me. 


Shep. 


WELDED PONTOONS IN RECLAMATION WORK 

In reclamation work where pontoons are used as supports for 
discharge pipe lines extending over water surfaces, the welded 
steel pontoon has been found well adapted to the requirements, 
owing to the moderate initial cost, watertightness of the joints 
and exceptional durability. In most projects where new land 
is to be built up, the “fill” is usually a considerable distance 
from dredge and pumps, and some kind of support must be 
provided for the heavy pipe that carries the water. As the line 
in such operations is generally set at a slight elevation above 
the surface of a lake, bay or stream, the pontoon is a con- 
venient form of support. 


An interesting example of the use of welded pontoons for 
work of the kind was afforded when.a large Chicago dredge 
and dock company undertook a reclamation contract in the Great 
Lakes region some time ago. On this project, for which large 
“sand suckers” were used, it was necessary to carry a 24-inch 
discharge pipe across water from the pumps to the fill, and ar- 
rangements were made to fabricate 95 steel shell pontoons, each 
34 inches in diameter by 45 feet in length. 

The material used was 5/16-'nch soft annealed steel sheets, 
cut and rolled to make a tube of the required diameter and 15 
feet in length. The edges were carefully matched, clamped 
and then welded together, the operator starting the weld at onc 
end and continuing until the entire 15-foot section had been 
welded. One man working eight hours averaged 45 feet of 
welding. 


The pontoons were assembled by welding three of the 15-foot 
sections end to end and weld‘ng in dished end plates. In each 
15-foot section a 15-inch hole was cut and a manhole flange 
welded on. When completed the pontoons were filled with air at 
60 pounds pressure and floated. The seams proved in all in- 
stances to be watertight, a property they retained throughout 


their service. 
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The Approval of the Consumer 





SERS of welding processes, in other words { 

consumers” of welding do not seem to by 
expressing their approval of the use of autogenoy 
production. Many of them emphasize the in 
welded joints as a factor in improving the quality 
uct. A manufacturer of steel office furniture adver 
the fact that the welded joints of his product mad: 
able. Another, who makes pipe unions, carefully 
welded brass seat that cannot work loose on 
changes in temperature. A pipe manufacturer il! 
method of making T-welds and shows how strong], 
hold. And a maker of heavy chains displays butt-w 
produced by a special machine which it is claimed ; 
weld twenty-five per cent stronger than the rest oi 
In many cases where welded joints are made on a p: 
job the welding required can be handled by a job wel 
on a contract basis, and a job of this kind serves the very 
ful purpose of keeping the equipment busy when re; 
gets light. 





Work Accumulating for the Welders. 


N a current editorial the Railway Mechanical Engin 
| the following interesting statistics regarding the pres 
dition of freight cars: 

“A few weeks ago, on April 8, a new record for t! 
ber of freight cars standing idle was established when 
surplus amounted to 524,219. At the same time th: 
of bad order cars was about 250,000, so that actually ther 
275,000 serviceable Since that 
cars have decreased and bad orders have increased. On Ma 
the car surplus was 482,076 and the bad order cars 309,971, mak- 
ing the net surplus of serviceable cars 172,105. On May 
idle cars had decreased to 450,164 and the bad order cars | 
increased to 324,969, the difference being only 125,195, or 46,9 
less than on May 1. A surplus of 450,000 idle cars may 
ample to take care of any increase in business, but whe 
actual surplus of serviceable cars is only 125,000 it is tim 
railroads took notice of the situation. If the demand for ca 
continues to increase as it did during the first half of May 
if the bad orders also increase as fast, the smali surplus of set 
iceable cars will exhausted before July 1 and 
an actual car shortage with over 350,000 idle cars, but al! 
bad order. 


cars not in use. time the 


there will 


“It is evident that present conditions cannot be allowed 
cotinue. The first step must be to reduce the number of 
order cars. There was a time when 4 per cent of unservicea 
cars was regarded as a fair figure. When the ratio rose t 
per cent in 1919, it was considered very serious and prom 
measures were taken to reduce it. On May 15 the per 

of bad order cars was 14.2. If these cars required only mu 
repairs, they could be placed in service with little delay, but t 
is not the case. More than two-thirds of the total, 231,690 
or 10.1 per cent of all the freight cars in the country, requ 
heavy repairs. 

“What is to be done to improve conditions? In the first pla 
the roads must begin at once to repair the bad order cars 
number unfit for service should not be allowed to go any | 
A careful survey of the heavy bad order cars should be 
and those that cannot be operated economically should 
be repaired.” 

The 


siderble 


bad order will 
cannot be 


as the figures clearly indicate. 


repair of so many cars mean 


welding, and it postponed inde 


There is a promise her 


big demand for welding apparatus and operators 
wage and rate readjustments begin to show results in th 
of increased traffic. 


as so 
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Turning bomb-proofs into tanks 


HE steel bomb-proof dug-out covers here shown were 


purchased from the Government at the close of the war _ 
and welded together with the oxy-acetylene torch to form’ 


the finest kind of seamless, leak-proof water tanks. 
The ready portability and uniform purity of 


Siest-OLite 
DISSOLVED ACETYLENE 


contribute largely to making such jobs successful and 
profitable. 


The tremendous demand for Prest-O-Lite Dissolved 
Acetylene has brought into being the nation-wide Prest-O- 
Lite Service which insures welders and cutters of a constant 
supply of pure gas anywhere in any quantity. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 
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INTERESTING PROPELLER REPAIR 


When the S. S. Trialos limped into Philadelphia some time 
ago minus one of its propeller blades it was feared the vessel 
would have to be dry docked. To avoid this expense the fol- 
lowing expedient was successfully employed: 

By removing everything possible from the after portion of 
the ship the bow was sufficiently lowered so that water 
pumped into the hold would accumulate forward. The pumps 
were then started and as the volume of water increased the 
burden ‘n the bow, the vessel gradually lifted astern. When 
the keel angle was such that the center of the propeller shatt 
cleared the water line 12 inches, cne section of the shaft was 
removcd in the shaft alley and the aft. section of the shaft 








The Actual Cutting Time was Twenty-five Minutes 


jacked forward to provide clearance between the rudder post 
and the shaft end for wedging off the propeller. 

Everything went forward as planned until the wedging-off 
process was attempted, when the hub was found to be so badly 
frozen to the shaft that it successfully resisted every attempt 
to budge it. After twelve hours of gruelling effort this mod: 
of procedure was abandoned and an oxy-acetylene welding 
torch was used in an attempt to heat the hub and loosen it by 
expansion; but due to the size of the casting and its partial 
immersion in water, nothing could be accomplished. 

Having exhausted the usual expedients in such cases, it was 
decided to try an entirely new procedure that unt'l within 
the past year was thought to be impossible, and which even 
more recently was thought to have but little practical value 
commercially, viz.: Oxy-acetylene cast iron cutting. The hub 
was an iron casting, and if this could be cut without injuring 
the shaft the broken propeller could be removed and a new 
one shrunk on in its place. At this juncture a welding ap- 
paratus salesman was called into consultation and he advised 
that the cutting could be done very easily by a proper manipu- 
lation of the cutting torch. Accordingly a service operator 
was d-rected to proceed with the job. 


In 25 minutes’yactual cutting time a slot 5 inc! 
32 inches long Was-made. across the hub, leaving a! 
of the casting still covering the shaft, when the s:; 
the uncut. portion*through to the shaft. It is jn; 
note that, when the cut had almost reached +} 
side of the hub,*the wedges used caused the prop: 
2 inches on the shaft after which removal was a 

~ . ~. 
ter. From the .timegthe,salésman was called unt 
=~ ° 
peller was actualfy ‘removed was | approximately 
Two hundred cubic feet of oxygen and about sixt 
of compressed acetylene,were consumed in the oper 


It is believed thatithis is the first time the torc! 
used for this specific purpose, but it is only on 
stantly increasing number of instances: that conc; 
prove the early assumption that cast iron cutting is 
interesting scientific discovery of no particular pra: 
mercial value. It is very rapidly developing a d 
of usefulness in this day of advanced engineering 





JERRY AND JIM 
By Weldon 


T was right after Decoration day and Jerry wa 
worked up telling about Bell Woods and Saint M 
Jerry was sure some proud of his stripes too and 
purty strong too Jimmy who had landed in San Ton 
junk an’ never a chance to go across. 

“Yes, sir,” says Jerry, “that sure was some great da 
Pershin grabbed my hand and kindo husky like he 
every body hears it, ‘Jerry, you are a honor to your count: 
an’ tells me about me doin’ all. the risky. work right uy 
front line an’ all that, an’ every mother’s son was lined 
marchin’ an’ yellin’ for me an’ when the general put 
medal on my heart everybody sings, ‘It is hot in the old t 
tonight.’ ” 


t 


’ 


“Oh, wait a minute, Jerry,” says Jimmy stoppin’ him 
get so het up, mebby you won’t remember all of it, if you ta 
too fast. You said you was weldin’ over there didn't 


Jerry?” asked Jimmy kinder soft an’ nice. 


“Me weldin’! You are whistlin’ right I was weldin’,” Jerr 


shouts. “Lord, man, it was me what standardized the wh 
bloomin’ weldin’ over there, I am tellin’ you, an’ not a s 


what knowed a thing an’ nothin’ at all to do with neither 


“Why,” says Jerry, “I welded cannons, an’ casin’ wagons 


airoplanes, an’ every darn thing, frames an’ all, on a hundr 
an’ sixty thousan’ army trucks. I calls that work, | do, a! 


that wasn’t all neither. It was me what laid out the wh 


weldin’ shebang, too, gas houses an’ weldin’ shops and a| 
paratuses an’ the whole works all the way from the Frenchies 
front yard to Santa Monica savvy. An’ learnin’ seven thousa! 


paperhangers an’ cattle chasers how to weld was a man's 
too, let me tell you, not countin’ that all we had was 
fence wire an’ rusty barrel hoops for to weld with.” 

“Musta been awfully tough,” says Jimmy, kindo sympat 
“You musta did some job when they gave you that m 
am guessin’.” 

“You bet,” blustered Jerry, swellin’ like a bullfrog 
was a hot one workin’ out the no man’s land weldin’ a 
steerin’ arm on a fifty ton tractor tank an’ the bullet 
all round me, an’ me alone on the outside an’ everybody) 
in’ I was a sure goner. It had to be done thou, an’ Jer: 
all there. An’ them needin’ that tank awfully bad 
never would of gone throu the Busher line, the gene: 
sayin’ to me, if they hadn’t a been for gettin’ that tank 
so quick, see.” 

Jimmy had about enough by this time, so he says 
Jerry, you was sure some hero, all right. I was tall 
your buddy the other day, an’ he says you had the 
fullest imagination he ever seen an’ as for a welder you 
more spuds than any K. P. as he ever knowed.” 





\\ 





| 





























THE WELDING ENGINEER 











Columbia Welding Carbons 


ARBONS of Superior Quality 
for Electric Welding and Cut- 
ting. Carbon Specialties of all 
shapes and sizes for Gas Welding 


Their absolute uniformity of 
structure and performance has 
established Columbia Carbons as 
the standard throughout the 
welding industry 


WRITE FOR INFORMATION 


NATIONAL CARBON COMPANY, Incorporated 
CLEVELAND, OHIO SAN FRANCISCO, CALIF. 
Canadian National Carbon Co., Limited, Toronto, Canali 




















Glad to Meet You All! 
































Hold on! What were you doing just then? Stor- 
ing away that interesting bit of welding experiefice, 
or a photograph, perhaps? Don't do it? Give it to 
us. We want to show it to 5,000 other readers of 
The Welding Engineer (you're the fitty-one hun- 
dredth). If there are objectionable features to it, I am the First Real 





just leave it to the Editor (he studied surgery), cut- . 

ting off and adding to is his hobby. Production Welder! 
Another thing, when you work out a successful solu- : t Is Your Name? 
tion to a welding problem write us about it. Gram- Let's Get Acquainted! 
mar and composition don't count— it's ideas we want. 

lf a sketch would illustrate your job in good shape. WRITE ME! 


just make a rough pencil sketch; our draughtsman 
will do the rest. 


If the welding industry is to grow, you welders must 
pass along your experiences. We pay for them. 


THE WELDING ENGINEER 
608 S. DEARBORN ST., CHICAGO 


OFFICE AND WORKS: 1908 NORTH HALSTED ST. 
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ELECTRIC ARC CUTTING* 
LTHOUGH it is the common practice to use gas for cut- 
ting, yet there are many places where the electric arc can 
be used advantageously for cutting. 

One of the most outstanding examples where a saving would 
result is that of rivet cutting. Here an outlay of ten or fifteen 
cents an hour for power and practically no other cost except 
one man’s labor will cut from 100 to 200 rivets per hour at a 
cost of from “c to 1c each; a good average being 4c per rivet. 

The arc will also cut the scrap section of a car, boiler or tank 
into charging size and will eat through sills, channels, or other 
stiffening members at a rate depending on the thickness, but at 
the same low cost of power. The arc will cut any metal fer- 
rous or non-ferrous and including cast iron. 

The thickness that can be economically eaten through by the 
arc lies below 4 and 6 inches for straight arc cutting. There 
is a method of nicking or breaking, however, where electric cut- 
ting is efficient for any size. In any scrap pile the majority 
of the work is economically electric; the heavier sections may 
be nicked and broken, or cut through with gas. 

Other uses of the arc for cutting are cobbles, hot or cold, mold 
fringe and over-flow of ingot molds and miscellaneous cutting 
and nicking of scrap ends, and mistakes in rolling, etc. One 
great attribute of arc cutting is that the arc will cut cast iron, 
brass, aluminum, in fact all metals. 

A wonderful field not yet fully developed, but being worked 
on industriously, is the substitution of the arc for hand chipping 
of seams in billets, especially those of complex alloy steels. 

The current values necessary for these cutting operations run 
from 280 to 320 amperes for nicking or seaming with a special 
electrode, giving off oxygen at the heat of the arc to 450 to 550 
amperes for graphite arc nicking, 600 amperes for rivet cutting 
and 800 to 1,200 amperes for general and heavy cutting. The 
voltage of the cutting arc runs between 27 and 45, a good aver- 
age being 37. An interesting feature about variations of cur- 
rent and voltage is that the maximum heat occurs with an arc 
length just longer than a “sputtering” arc. This fact combined 
with the fact that the radiation losses is greater with the longer 
arc, makes it apparent to the operator that as far as maximum 
speed is concerned, the best arc is a reasonably long one or a 
reasonably short one, whichever is perferred. The chief point 
is to have the liberation of energy near the work to be cut up 
and not to waste it in heating up the atmosphere. 

With the exception of nicking, heavy values of current are 
required and about the only piece of apparatus that can stand 
up under these heavy values of current and not require special 
attention under conditions met with around a steel mill, is a 
transformer. A transformer may be placed in any location, out- 
doors, or indoors, and will survive in the dust and dirt of a 
steel mill. 

The company putting out this book has spent a great deal 
of time and money developing a control for a special trans- 
former, so that a short circuit would not draw too heavy cur- 
rent and so that the arc could be controlled at these heavy cur- 
rents. Not the least of the development was the handle which 
must protect the operator, hold the electrode and also carry 
the 1,000 amperes. A small item like the use of pure graphite 
instead of carbon for electrodes almost spells the difference be- 
tween success and failure. 

It has been found by extensive experience that the maximum 
wattage and hence maximum heat occurs in cutting as well as 
welding at the shortest arc which is not sputtery. This can 
also be seen by the fact that with a long arc the heat goes more 
to heat up the atmosphere than to melt away the metal. This 





*Instruction from the handbook of the Electric Arc Cutting & 
Welding Co., 152 Jelliff Ave., Newark, N. J. Copies of the com- 
plete instruction book may be had from this company at $1.25 
each. 






proper arc length determines the voltage of the Ths 4 sag b 
other way, therefore, of increasing the heat is by at This 
current. Judgment must here be used, however | - 
current means larger electrodes and hence more m to } elte 
out, which unless the piece is thin enough say %4-in., j, « . : at 
so that it can be cut from the top only; this ; i 
more material on thick work sometimes defeats th: ed 
from the increase of heat, and a compromise mus: 
The latest development for this work is a low resist 
and the size popular for various current densities 4 ' 
follows: 200 amperes, %4 to %-inch electrodes: 300 100 
peres, 44 to ¥%-inch electrodes ; 400 to 600 amperes, '. to 5. takes 
electrodes; 600 to 800 amperes, 5% to %-inch electr: 
1,200 amperes, 544 to 1-inch electrodes with probably 
amperes. 

For rivet cutting, due to its more intermittent characte: 
minimum size electrodes can be used. For instance 
electrodes for 600 amperes can be used. Of course th: 
has a whole lot to do with keeping the electrode from » 
white hot and oxidizing, and as stated in a previous esthees 
much development has been done along this line. A ‘a sir rat 
ple arrangement and a great help is to say, with a 12-inct 
trode have it placed in the jaws so about 3 inches protruc& 
one end and 8 inches from the other, and use the short end 4 I 
as it points and burns off keep pushing the cool and unus 
through the jaw. Another way to keep the ends cool i 
the electrode in the middle and use it from either end alterna: Act 
allowing the other end to cool. It is useless to hav: 
of the electrode than is absolutely needed to reach ¢! 
being heated white hot by the current passing through 
heat in the electrode is wasted and causes harm by burni: 
by oxidation the cutting rod. It will soon be noted by t 
ator that the used end points itself admirably for cutting 
cially on alternating current even if there is no point 
start. Complete explanation of this phenomenon is hard t 
vide but the fact remains that it so acts. In cutting rivet 5 
slight rotary motion with a wrist fling when the head bx 
molten seems to be the most successful manner to accom; 
production. In cutting rivets only the first one must b 
for blind. As soon as the rod becomes white hot there i 
illumination to see through the mask to locate subsequer 
secutive rivets, and if it is undesirable to touch the 
locate the first rivet if the sheet is to be used over 
rod end can be made white hot by an arc from som 
heavy part of a deliberately provided piece of scrap meta 
that purpose. In cutting rivets where the sheet is ti 
over again naturally the arc should not be drawn fron 
sheet itself and the operator will note that this is easily a 
plished, the paint or rust on the sheet preventing the ar 
ever jumping from the rivets to it unless it is deliberately coa) 
over to the sheet by mislocation of the electrode. Of course t 
rivet head is generally painted and rusted er both but 
scratch at the end of the rod will start things going, and 
contact is made the arc will not burn the sheet. 

Cutting on heavy sections especially is generally best ac 
plished from the underneath side or from a vertical fa 
slightly greater than 90 degrees so that the molten metal 
flow away, although the action is not entirely simply 
metal but oxidizing from the ozone ef the arc which fr Xyg 
assists in cutting yet the molten metal must be allowed 
way to pass through or it will solidify and it is hard 
through this slag metal than through original good met 
piece can be stood up or tipped to the proper angle or a sta" 


aa 


for the cutting can be chosen so that the sluice-way 1s always 
kept open. In the cutting of cast iron especially this asil 
accomplished. In cutting with the electric arc a reasonal! 


smooth surface can be made by paying attention to 
only, or the cutting may be made rough and trimmed wu 
ably smooth by a second application of the arc. 








“TCH 





Tune, 19% 


een developed recently a special electrode for cut- 


There hi 

~ the clectric are and for such purposes as piercing holes. 
This spuec electrode covered with a coating giving off free 
—_ under temperature of the arc gasifies the entire steel 
qelted so that the boring action is uninterrupted after once 
a This electrode is used by starting the arc and imme- 
jigtely pushing the electrode into the puddle with a mild pressure 
ach as by the weight of the hand. After the hole is through 
the piece it can be wideneded to any size or shape desired by 


jrawing the arc around its edges. Cutting can be done with this 
ectrode in the same manner as hole boring by proceeding in a 
‘ne or following the design desired. This type of cutting only 
takes between 250 and 350 amperes, and hence is especially useful 
connection with welding. Where there is a combination cutting 
m welding machine supplied, i. e., one that will give up 200 
i 50 amperes for instance, heavy sections can be welded top 
‘nd bottom at a point approximately the center of a desired 
1” of “X” to be cut out as shown in instructions 10; then the 
V" or "X” can be cut out by the electric arc using this special 
dectrode keeping clear of the welding points so that the piece 
; held in its original lignment. Another method is to tempo- 
rarily weld one side of a job then cut out the other side by the 
electric arc, weld that side permanently, then cut out the other 
ide in the temporary weld and weld it permanently. 

Refer to the illustrations. Where the piece it not too thick 
the cut can be made from the top down or horizontally from 
either edge. The cutting is done by moving the electrode 
across the thickness of the work with a slow movement 
lownwards, flowing the melted puddle out of the trough and 
with a quick movement backwards, starting down rapidly so 
as not to allow the metal to cool off. With this method the 
piece must not be so thick but that it can be kept flowing. 


Where the piece is so thick that this method cannot be 
followed, successive “bites” must be taken off the corners 
until the piece becomes thin enough to eat clear through. 
For instance, referring to the right hand illustration. If a 
good “bite” is taken off in the sequence shown a free trough 
will always be kept clear for the molten metal to flow away. 
A great aid to cutting is the use of a rectangular electrode 
which has the carrying capacity of a great deal larger round 
electrode and greatly reduces the width of cut and hence the 
amount of metal to be removed per cut. An electrode either 
round or square which contains a cored center of oxidizing 
chemicals greatly assists the cutting operation in making the 
metal more fluid and in burning some of the metal up as a 
gas. These cored cutting electrodes are being brought out 
in rectangular shape as well as round. 


One of the most outstanding examples where arc cutting 
is economical is the cutting of rivet heads for the replacement 
of sheets or angles in cars, boilers, ship bottoms, etc. Here 
an outlay of 10 to 15 cents per hour will result with just one 
man's labor in between 100 and 200 rivet heads being cut off. 
The process as shown by the illustration is very simple: The 
arc is drawn from the rivet head and because the sheet is 
generally painted or rusted or both, the arc has no tendency 
to draw to the sheet and the head can be completely cut off, 
even below the sheet level without the sheet being damaged. 
When cutting from the vertical orunder side, the rivet head 
melted by the are flows naturally away, but when cutting on 
the top horizontally, the molten metal must be pushed aside 
before solidifying. This is easily and cheaply accomplished 
with a compressed air jet operated by trigger valve located 
on or near the cutting handle. 


In fact, a handle has been brought out which has this air 
et feature an intregal part. The compressed air by com- 
bining mechanical action and oxydizing action removes the 
molten metal and slag at the pull of the trigger after the arc 
has melted the rivet head. Pressure of 50 to 100 pounds gives 
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best satisfaction. Oxygen may be used for extra fine work, 
but in general, air is more economical. 

This use of the arc for rivet cutting is the best method yet 
devised, having none of the disadvantages or danger of the 


ELECTRIC ARC CUTTING. 
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(DOTTED LINES &, NUMBERS 
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IN HORIZONTAL CUTTING, 
COMPRESSED AIR BLAST 
OXIDIZES & REMOVES SLAG. 
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) HORIZONTAL, VERTICAL, & 
OVERHEAD RIVET CUTTING. 
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rivet busting gun and does not cut the edge of the sheet, as 
does the gas torch, and the electric arc method is a great deal 
more economical, all things considered than either of the 
other two processes. 


A fire, April 19, partially destroyed the works of the Bot- 
tineau Machine & Welding Works, Bottineau, N. D. It is 
reported that the plant will soon be rebuilt. 





The Union Carbide & Carbon Co., 30 East Forty-second 
Street, New York, manufacturers of carbon electrodes for 
electric furnaces, welding apparatus, etc., has arranged for 
a consolidation of its research laboratories at Long Island 
City. Property, 200 by 600 feet, has been leased and will be 
equipped for electrical, mechanical, chemical and physical re- 
search work. The different interests to be represented at 
the new plant will include the efectro Metallurgical Co., and 
Union Carbide Co., both of Niagara Falls, N. Y.; the National 
Carbon Co., and the Linde Air Products Co., Buffalo; and 
the Prest-O-Lite Co., Indianapolis. 





A branch welding plant is to be opened at Spirit Lake, 
Iowa, by the Spencer Welding Works, Spencer, Iowa. 





On June 15 the office of The Welding Enginecr moved from 
Room 511, Transportation Bldg., 608 S. Dearborn St., Chicago, 


~<* 


to Room 723 in the same building. 
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THE “ALL WELDED” SHOP 


N this shop, which is located at Kalamazoo, Mich., oxygen 

and acetylene and the oxy-acetylene welding torch have 
been put to such diversified and extensive use that, although 
there are a few places where welding has not been utilized, 
the title of “All Welded” can be generally applied. 

The shop is owned by the Insulating Products Co. The 
product of this firm is imsulating material made from the 
glassy, fibrous substance formed when jets of steam are 
played upon molten shale limestone. “Mineral wool,” as this 
substance is called, consists of numberless fibres, each fibre 
a tiny glass tube. It is adaptable to insulating purposes owing 
to its ability to withstand high temperatures, and to the fact 
that in the course of preparation for use a vacuum is created 
in each tiny tube of the wool. 

A shredding machine which shreds and cleans the wool, a 


Fig. 1. Automatic Felting Machine Constructed by Oxy-Acetylene 
Welding 


huge trough in which are mixed the wool and its binding 
liquid, tanks to hold this mixture, the machine that felts the 
products, and special ovens for drying out the excess moisture 
—these form the chief units of equipment in the operation of 
the Insulating Products Co.'s plant. 

The automatic felting machine (Fig.'1) is the most im- 
portant element in the shop, and on this has been done the 
greatest amount of welding. The frame of the automatic 
felter was constructed entirely by welding. This was done 
to meet the excessive vibration to which the machine is sub- 
jected. A bolted machine had been made prior to the welded 
one, but had not proved successful. 

In making the frame of the new felter, the base was welded 
first, angles 6x6x7% inches being used. Then the uprights 
were welded in place and following this operation the job 
was turned over and the top member welded on. Upon the 
completion of the frame, it was found that the members had 
been accurately welded. One upright was a little too high 
and it was shortened with the torch. 

The bearing housings (Fig. 2) were welded to the side 


members of the frame. 


These hous‘ngs, on, 


I 


each side of the frame, weigh 3,600 pound 
Despite this weight and the vibration of th: 
it is in operation, the bearings have held fr; 


ee ee ee es 


Fig. 2. Main 


Bearing Welded to Frame 


the strength of the welds holding them to the fra 
bearings were machined before being welded and wu 
pletion of the job were found to be in accurate align 


In casting the main shaft running on the bearings 





Fig. 3. Welded Cars Used to Convey Materials to Ovens 


to above, more or less difficulty was experienced, 
the tendency of the casting to develop shrinkage ct 


cooled in the foundry. 


So after two unsuccessful 
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 ° A BIG JOB 


IN A BIG PLANT 
(CARBIC portable generators, S}eneratin?,acety- 
lene from cakes of Carbic, furnish all the 


acetylene used in this big, steel plant—one of the 
newest, largZest and most modern in the world. 





, 
“ 






(iHtliii 


i 
1 







For over five years this plant has used the 
Carbic System. The annual consumption of 
Carbie runs into carloads, and by its use vast 
economies have been effected. 











Surely, if Carbie pays in this plant, it also will 
Seika, Catie in yours—whether large or small. Write us 


Acetylene Generator ond we will gladly tell you why. 
Weighs only 200 lbs. fully 
oe is ae safe, 
t t ’ ’ , ’ ’ 
meso: ate The Carbic line is complete, including 















tories) and Zenerates purer 
acetylene at half the cost Benerators, torches, regulators and all 
of that contained in cylin- other necessaryapparatus and supplies. 






ders. 





Carbic Manufacturing, Company 


Duluth, Minnesota 


———_—— Sales Offices : — 
NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 












Carbic Cakes save money, time and patience, and yield a purer gas 
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had been made, the shaft was ordered cast in two sections. 
The sections were welded together, and the entire shaft then 
machined. 

In addition to the welding operations referred to above, the 
oxy-acetylene torch was used in building the apparatus which 
grasps the pads of insulating material coming from the ma- 





Fig. 4. Mixing Troughs and Tanks 


chine and carries them to little cars. which in turn convey the 
material to the drying ovens. This equipment is shown in 
Fig. 3. 

A brief description of the machine at this time will be of 
interest. 

As stated above it is entirely automatic, being run by com- 
pressed air. In operation, the mixture of wool and water 
and binding material coming from the tanks (Fig. 4) enters 
valves on the top of the After the 
compressed air is admitted, blowing some of the 
water out. 


machine. machine is 
charged 


The material is then forced under pressure against 








Fig. 5. Mixing Troughs—All Seams and Pipes Were Welded 
There are 
turret. The 


product leaves the former, in the shape of a pad, is thrown 


a wire screen and undergoes a felting action. 
three such screens or formers mounted on a 
on a receiving tray, which in turn is carried to the little car. 
Every operation is automatic, successive pads being carried 
to the car until it is filled, after which an elevating device 
carries it over to the track leading to the oven. 

The two tanks shown in Fig. 4 were oxy-acetylene welded 
at the points indicated. The mixing trough shown in Fig. 
The most interesting feature of the weld- 


ing operation on this trough was the pipe running along the 


5 also was welded. 


bottom. This pipe contains a series of holes 
the air to enter the bottom of the trough an 


mixture. 


All the pipes in the plant were welded. In ; 


ovens with the heating system, 2-inch boiler tub: 
These contain oil, heated to 400 degre; 


(Fig. 6). 
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Fig. 6. Drying Ovens—The Piping in This Oven Has 124 Welded Joints 





There are nine lengths of t 
ing, each 93 feet long, in each oven. The piping in eac! 
nel contains 124 welded joints, made in less than tw: 


circulates around the furnace. 


half days by one welder and two helpers. 
All the welding in the shop was done by one man. M 





Fig. 7. Welded Manifolds in the Heating System 
of the 
No record has been kept of the total time, gas consu! 
etc., required for the work, and no attempt therefore ha 
made in this article to give a detailed description 
welding operation. 


Emrick, the designer and builder automat! 
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WILSON Plastic-Arc SYSTEM 


(TRADE MARK) 


WELDING THIS TANK 


[he only effective weld- 
ig metal for machinable 
ast iron welds without 


Grade No. 12 


Building No. 3 Bush Terminal 





suds is found in and this System has been adopted by the Welded Products 
Plastic-Arc Company of Birmingham, Alabama, to weld all their tanks. 
Certified Welding Metal. They have found it much cheaper in cost than riveting or acety- 





WILSON WELDER & METALS COMPANY 


INCORPORATED 


lene welding, much quicker and 
productive of a stronger, tighter 
joint. 

The tank is 10’ x 30’, holds 
18,000 gals., is made of 4” plate, 
with 5/16” flanged heads. All 
seams are Pljastic-Arce lap- 
welded inside and out. 

For an arc welding system that 
is different—unusually effective, 
and economical, it will surely pay 
you to investigate the Wilson 
Plastic-Arc System, the only 
guarantee of constant heat per unit 
aera in the world. 


Litature and prices promptly on request. 


BROOKLYN, N. Y. 


















Manufacturers of 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
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Butane 














Interstate Commerce Com- 
mission Specifications 











RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices 


30 Church St., New York City 
DISTRICT OFFICES: 





















Chicago Pittsburgh 
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SAFETY HIGH PRESSURE 
_ CYLINDER VALVE 





A new principle in valve design 
developed for high pressure and 
proven im service. 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE COSTS, 
as it prevents leakage of cylin- 
der contents in service or transit 
and prevents return of filled 
cylinders because valves cannot 


. be opened. 


Body of very dense metal to se- 
cure strength and non-porosity. 


Fusible plug, approved by the 
Bureau of Explosives. 


Minimum parts). Maximum 
sturdiness. 


THE SAFETY CAR HEATING AND LIGHTING CO. 


New York Chicago St. Louis Philadelphia 
Boston San Francisco Montreal Mexico City 
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“THERMIT WELDING” * 
By H. D. Kelley + 


NASMUCH as Thermit is responsible to Aluminum for its 
I existence, it will be in order to say a few words regarding 
Aluminum. Aluminum is one of the most widely distributed 
metallic elements of the earth’s surface. Like the majority of 
other metals, it is found in nature in combination with oxygen. 
In the case of Aluminum, however, the affinity for oxygen is 
extremely high. So much so in fact, that it took many years of 
experimental research to discover a means of disassociating these 
two elements so as to obtain pure Aluminum on a commercial 
basis. This reduction was finally accomplished, however, by the 
electric furnace process back about the year 1880, almost simul- 
taneously by Heroult in France and Hall in America. Since 
that time the process has been developed to a high point of effi- 
ciency so that technically pure Aluminum can now be obtained 
by the consumer in large quantities at a reasonable price. 


This high affinity of Aluminum for oxygen forms the basis 
of the so-called Thermit Process, as it is possible to start a 
chemical reaction between these two elements when they are 
treated to a sufficiently high temperature. Chemists for many 
years since Aluminum was discovered, have known of this reac- 
tion and experimented with it in the reduction of different 
oxides ; mixing finely divided Aluminum with the metallic oxide, 
placing the mass in the crucible and then heating until the reac- 
tion took place. It was found that this resulted in a very violent 
reaction, practically an explosion, so that the reaction was of 
no commercial value. It was subsequently discovered that this 
reaction could be controlled if instead of heating the entire mass 
the heat were to be applied to the mass in the crucible at one 
spot, the reaction would then spread through the rest of the 
mixture and at the end of the reaction there would be Aluminum 
oxide or slag floating on top in a molten state, and the reduced 
metal at the bottom of a containing vessel. The first experi- 
ments were made with Chromium oxide and ‘finely divided Alumi- 
num. This reaction was entirely satisfactory and the Aluminum 
combined with the oxygen in the Chromium oxide and pure 
Chromium metal was produced. Later experiments with other 
oxides succeeded in producing Manganese, Ferro Chromium, 
Molybdenum, Ferro Titanium, and many other metals and alloys. 


This so-called Alumino-Thermic Process of reducing metallic 





*Paper read before the American Welding Society, Pittsburgh 
Section, May 20, 1921. 


+District Manager, Metal and Thermit Corporation. 


oxides has since been developed to a high point of effx ’ 
that it is possible to produce on a commercial basis, meta 
which are chemically free from carbon. We are regular 
producing a number of carbon-free metals by the pr 
Among other oxides experimented with was iron oxid 
was found that this reaction not only produced a very pure | 
carbon steel, but that the heat of this reaction was extrem 
high, about 5,000 degrees F. It was decided that this intense heat 
produced so quickly and easily could be used in many ways for 
welding purposes and the Thermit Process of Welding, w 
is now so widely known throughout the world, is the result 
This briefly covers the history of the Alumino-Thermic Proces 
of the reduction of metallic oxides and leads up to the subject 
of the paper, “Thermit Welding.” 


The underlying principle of the Thermit Process is the hig! 
chemical affinity of Aluminum for oxygen. Up to a temperature 
of 2,800 degrees F. Thermit is an inert mixture. At that tem 
perature, however, the Aluminum unites with the oxygen of 
the iron oxide and the iron is set free and comes down as 
highly superheated liquid steel at a temperature of approximat 
5,000 degrees F. or about twice as hot as ordinary molten ste 
It is obvious that if steel at this temperature is poured arou 
the sections to be united, especially if the sections have prey 
ously been preheated to a bright red heat, it will melt these s 
tions and amalgamate with them so that the whole will « 
to form a single homogeneous mass, or in other words, a tusiot 
weld. There are three kinds of Thermit produced for welding 
ferrous metals, i. e., Plain Thermit, Railroad Thermit and Cast 
Iron Thermit. 


Plain Thermit is a mixture of finely divided Aluminum a! 
Iron Oxide, being used in making pipe welds and welding n 
on mill rolls and pinions, where the Thermit is merely use 
a heating agent to bring the pipe ends up to a welding tempe! 
ture and roll and pinion ends to a molten state. 

Railroad Thermit is Plain Thermit with the addition 0! 
per cent Nickel, 1 per cent Manganese and 15 per cent mi! 
steel punchings. This grade of Thermit is used in connec! 
with all wrought iron and steel welds. 

Cast Iron Thermit is Plain Thermit with an additio! 
per cent Ferro Silicon and 20 per cent mild steel punching 
This grade of Thermit is used for welding cast iron parts ' 
gether. 

In making a Thermit weld, the parts to be united 
cleaned off and lined up with a space between the ends ' 
welded, the extent of which depends upon the size of th 
to be welded. 

A wax pattern is then formed around the ends to b: 
the exact shape of the reinforcement of Thermit st: 
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i The Economical Way to Buy Acetylene ? 


= It's the COMMERCIAL Way. 
: Why? 
BECAUSE under the COMMERCIAL plan you 


. pay for just what you use—the gas that’s in the cylin- 
cc ders. We loan you the cylinders. 


eh BECAUSE you get acetylene manufactured by a 
* process that insures uniform purity through rigid in- 
of spection. 


BECAUSE COMMERCIAL (facilities for quick 
service at all points protect you against delays, and 
COMMERCIAL engineers can render valuable aid 
on your welding and cutting problems. 


Acetylene supplied in portable cylinders of the 
following sizes and capacities: 


10 in. x 30 in. size - 125 cu. ft. capacity 
12 ‘6 x 36 66 66 is 225 66 ‘6 66 
12 6é x 44 66 66 2 275 éé $6 66 


Submit your acetylene requirements to our nearest office. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga Aurora, Ill. Boston, Mass. 


East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Calif. San Francisco, Calif. 
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is to be cast at that point to make the weld. A sand mold is 
next rammed around the wax patern and inside a .sheet iron 
box, provision being made in the mold for the necessary num- 
ber of pouring gates, heating gates, and risers, the risers com- 
municating with the highest point of the wax pattern and the 
heating and pouring gates with the lowest point. Mold is then 
vented thoroughly, some of the vent running below bottom of 
weld. The vent holes are to allow gases to escape after Ther- 
mit steel is poured in mold. A basin should be made in top of 
mold to catch the slag, not allowing the slag to overflow mold 
and spilling on floor, possibly doing damage. The flame of a 
compressed air kerosene pre-heater is directed into the heating 
gate; melts the wax pattern and leaves a space between and 
around the ends to be welded to be later occupied by the Ther- 
mit steel. The heat is continued until the parts to be united 
have been brought to a red heat. By that time the mold will 
have become dried out. In the meantime the charge of Thermit 
is placed in a conical shaped sheet steel crucible lined with 
Magnesite, supported over the pouring gate of the mold. When 
sections are red hot, the application of heat is discontinued, the 
heating gate plugged up and the Thermit charge in the crucible 
ignited. In from thirty-five to sixty seconds the Thermit re- 
action is completed and the Thermit steel tapped from the bot- 
tom of the crucible into the mold in bulk where it flows around 
and between the sections to be welded, uniting them into one 
homogeneous mass. 

The slag does not enter the mold but overflows into the mold 
basin, so that it does not interfere with the welding operation. 
The amount of Thermit required for a given weld is readily 
determined from the weight of wax in the pattern. Each pound 
of wax in the pattern calls for one bag of Thermit, 25 pounds. 

It will be seen that the process is a simple one and that the 
only outside power required is a supply of compressed air for 
the operation of the pre-heater. The outfit is entirely portable 
and in many cases, sections of very large size are welded without 
removal from their position and therefore, at a great saving in 
time and expense over obtaining new parts. Furthermore, the 
process permits of fusing a collar or reinforcement of steel 
all around the welded part, this increasing the cross section at 
that point and making it stronger than it was originally. 

Fields of application in which the Thermit process of welding 
is being employed extensively at the present time are: 
Locomotive Repairs. Steel Mill Repairs. 

Marine Repairs. Pipe Welding. 
Crankshaft Repairs. Rail Welding. 

Steam railroads represent a broad field in repairing locomo- 
tives, for the Thermit Process. Practically all the railroads 
of consequence in the United States, Canada and Mexico use 
Thermit. 

Thermit welding is used extensively in the marine field for 
welding broken parts. Here the process results in even greater 
economy than in the case of locomotive repairs owing to the 
fact that dry dockage is extremely costly and every day saved 
means hundreds and thousands of dollars. Such repairs are 
usually executed by contract and seldom keep the vessel in dry 
dock more than forty-eight hours. The United States navy 
was one of the first to appreciate the advantage of the process 
and has used it very extensively at its various yards. A num- 
ber of the navy repair ships are completely equipped with Ther- 
mit welding outfits with which they are doing very important 
work. 

The United States Government used large quantities of Ther- 
mit on the Panama Canal for welding broken parts of dredges, 
dipper buckets, locomotives, rock crushers, rock drills and air 
compressors. Now that the great enterprise is completed, the 
process is still retained and is being used in repair shops for 
maintaining equipment, for repairs on vessels passing through 
and vitalizing the dry dock for that purpose. 

Heavy crankshaft repairs present a very interesting application 





for Thermit welding, showing considerable saving j 
money. A great many of the steel mills in Pennsy 
and Indiana use Thermit for heavy welding of 
rolls, housings, pinions, shears and other heavy sectio: 

Pipe welding is a broad field for Thermit. T 
quickly and cheaply. A Thermit welded pipe is 
weld than any other part of pipe. Tests have bee: 
tensile strength, also. hydrostatic and vibration t 
all cases have broken away from weld. I have a 2%-i 
extra heavy pipe that has been pulled for tensile stre: 
of the steel mills in the Pittsburgh district, which brok 
away from weld, for exhibit here tonight. 

It is in rail welding for street railways that the Therm 
offers one of its greatest fields of usefulness. The apparaty 
is simple in the extreme and enables a few joints to | i 
almost as cheap as a large number. Street railway companies ar 
realizing more and more the importance of installing permanent 
joints in place of mechanical joints and welding is 
means to attain that end. The life of the rail depends 
ereatly on the efficiency of the joint, as the rails always 
out and pound where the joint occurs. 


AUTOGENOUS WELDING IN THE RAILROAD SHop+ 
By Edward Eldridge. 


N discussing the subject of electric and acetylene welding 
| at the Elizabethport shops of the Central Railroad of New 
Jersey, I may say that we have had wonderful success in 
boiler and locomotive work. In the erecting shop we we! 
frames, cylinders and castings of all kinds, both with 
electric arc and acetylene. We also weld superheater units 
In the machine shop department we are welding cross heads 
valves, driving wheels and building up worn parts that are t: 
numerous to mention. The boiler department also comes 
for its share and here we are welding whole fire boxes, % fir 
boxes, % throat sheets, backheads, door-rings, patches, large 
cracks, flues and patches on tanks. 











very 


Frame Welding 

When welding broken engine frames the frame is trammed 
and leveled, after which it is V’d out about 45 degrees o1 
both sides with the acetylene cutter. It is then chipped to 
remove all scale and burned material. The next step is 
expand the frame about % of an inch in order to take cart 
of contraction. To get this expansion we use a charcoal fire 
on the rail that is not broken, and as this expands, it will 
open the one in which the break is located. Two welders ar 
then put on to weld, one on either side. When they get on 
layer welded on, they take an air hammer and bob it to get 
the scale and dirt off before starting another layer and con 
tinue in this way until the frame is welded flush. The welded 
joint in the frame is then re-enforced by use of % inch or 
¥% inch round mild steel bars which are put across the weld 
and extend two inches on either side of it. These bars a! 
spaced from an inch to 1% inches apart and are welded in 
solid where possible. Bars placed in this manner greatly 10 
crease the tensile strength of the frame at the welded joint. 
In welding single rail frame, the rail is expanded on the op- 
posite end to get the expansion where the break is located 
Afterward the weld is made in the same manner as in th 
case of the two welded rail frames. 


Cylinder Welding 
In welding engine cylinders that are cracked or broke! 
are doing it with both the electric arc and acetylene. \\ 
welding with acetylene, the crack or broken cylinder 1s 
out to a 45 degree angle and the opening left from ¥% in 
ts inch on bottom of the crack. A frame is then built a: 
the cylinder which is heated to a cherry red heat wi! 


charcoal fire before starting to weld. In using an allo) 


tExtract from a paper read before the American Weldin 
ciety, Metropolitan Section, New York City, March 15, 1° 









for filler, care must be taken not to chill the iron or 


jon rod 
+ will be hard. After the weld has been completed and has 
-ooled, the furnace is taken away and the cylinders bored 


or truec up. : ; i : 
In welding engine cylinders with electric metallic arc, all 


cracks or broken parts are V’d out or beveled to a 45 degree 
angle and studs applied. The size of stud is used according 
to the thickness of the casting. Where the casting is one 
inch or over we use a % inch or a % inch stud. These are 
slaced about two inches apart, using one row in the crack 
and two rows outside, one row being on either side of the 
crack. Wherever a new piece is set in to replace a piece 
broken out, we use forged steel, with studding applied only 
to the cast iron. In making the weld, a light layer is placed 
around each stud first. Then the layer is put on where the 
weld is going to be applied, after which you have steel to 
steel to weld. After the weld is finished, white lead is put on 
the inside of the cylinder to do away with leaks or pin holes 
which forms next to the cast iron. When a joint comes in 
the weld, we braze “Tobin” bronze so as to leave a soft joint 
to machine. This bronze is brazed on with acetylene. If no 
acetylene is used, a small piece of copper is dove-tailed at 
the joint. 
Steel Casting and Other Pieces 

In welding broken or cracked iron, steel or cast steel cast- 
ings, the casting must be V’d to about a 45 degree angle, and 
the crack extended through to a feather edge so that the weld 
will get all the way through. Care must be taken to get all 
grease or dirt off, as this will get into the weld and weaken 
it, If a casting is warped out of shape, it will not spring if it 
is welded from both sides, a little welding being done on each 
side alternately until the weld is completed. 

Sars of steel for re-enforcing are always used as the grain 
runs across the weld in all directions. In welding superheater 
units we found the acetylene weld was better than the elec- 
tric. Where the unit is cracked on the return end, the proper 
way is to cut off the end about one inch in order to get into 
good material. A cap made of 4 inch mtaerial is then welded 
on. By using a cap the weld will be on the side of the unit 
instead of on the end and the greatest heat will strike the 
cap, which is the thinnest part, and will stand this heat as the 
steam passing through will keep it cooler. 

Machine Department 

In repairing crossheads where the flanges are worn down 
we are welding on a % inch strip. The strip is beveled on 
both sides of one edge on the planer, after which it is taken 
and welded on both sides, bringing it back to its original size. 
[he guides which are worn on the side are built up to the 
original size. By applying strips 1 inch to 1% inches wide, 
beveled from both edges and welded through the sides of the 
guide, the guides are brought up above standard size, after 
which they are planed down to the proper dimensions. In 
building up worn castings which are to be machined down, 
great care must be take not to over-lap the layers as this is 
the cause of black or hard spots in welding. 

Fire Box Welding 

In welding complete fire boxes, we use a butt weld. The 

sheets are beveled on the inside and set in place on the mud- 


ring, then tacked in the water space. All fire boxes are 
welded on the floor. Starting in the center of the flue sheet 
at the bottem, the weld is made up to the ear or lap. The 


fire box is then turned over and the welding continues from 
the center of the crown sheet to the mud-ring, giving % inch 
re-enforcing. After completing the weld on this side, the box 

rain turned and with a round nose chisel, a groove about 

ich deep is cut in the seam in order to get all the scale 
and dirt off. This groove is then re-enforced with % inch 
ne inch layer of welding metal. On the flue sheet we 
put % inch by three inches round mild steel bars and weld 
around it. On the throat sheet five bars are used in the same 
W The reason for putting on these bars is to stiffen the 
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flue sheet when the flues are rolled. In welding half throat 
sheets and backheads, the sheets are beveled the same as 
the fire box side and welded before rivets are put in, giving 
about ¥% inch by % inch re-enforcing. 

In welding mud-ring corners we put a fillet weld on the 
inside through plug holes and re-enforce % by 1% inch by 
12 inches on the outside. 

In welding % fire boxes we use a staggered seam, starting 
the cut back from the throat sheet two staybolts, then up 
one staybolt. The seam then goes back two staybolts, down 
one, back two and so the length of the fire box. By stagger- 
ing seams expansion and contraction is scattered in all 
directions. 

In welding patches in fire boxes we use an oval patch so 
there will be no sharp corners. The patch has a ¥ inch 
radio so that there will not be any strain after the weld has 
been made. In applying the patch after the top and sides 
have been tacked on, the weld is begun at one end of the 
patch and continued across the top. The ends of the patch 
are welded from the top down, first welding about three inches 
on one end and then the same amount on the other until 
the ends are completely welded. The patch welding is then 
completed by beginning at one end at the bottom and con- 
tinuing to the other end, and re-enforcing about ¥% inch. By 
welding this way the heat from the welding travels up into 
the patch and the contraction will straighten out the patch. 

In welding cracks in fire boxes where they are over four 
inches long, the crack is V'd out to a feather edge. The 
welding is begun three inches from the top and the weld con- 
tinues to the top. Welding is then begun about three inches 
further down and continues upward as before and so on until 
the crack is filled up. The next step is to take a welding 
hammer and bob up the welding material that has been ap- 
plied and put on xs inch re-enforcing. Cracks welded in this 
manner we have had hold for two or three years. 

In welding door-holes we weld some with the lap and some 
with butt weld. In welding a lap weld care must be taken to 
keep the sheets laid up tight at all times and a fillet weld 
is applied on the edge. Care must also be exercised to see 
that the weld is as thick as the sheet in all places. 

In welding flues in the fire box end, we put the flues in the 
same as before welding was practiced. The boiler is then 
filled with warm water so that it will not sweat, and with a 
roughing tool all dirt‘'and scale was cleaned from the sheet. 
With an acetylene torch or blow pipe all grease and oil are 
burned from the flue and sheet. The work is begun at the 
top of the flue sheet and progresses across so that the smoke 
will get on the flues that are already welded and not on the 
ones to be welded. Always start to weld a flue at the bottom, 
welding up each side to the top. Care must be taken that 
there is no copper sticking out of the sheet as this will cause 
blow holes in the weld. In welding upright boilers roll and 
expand the flue and do not bead or use any copper ferrules. 
Leave the flue about + inch from the sheet and weld the 
bead on. 





WANAMAKER ADDRESSES CLEVELAND SECTION 


“The Practical Application of Electric Arc Welding” was 
the subject of a talk given by E. Wanamaker before the 
Cleveland Section of the American Welding Society, at the 
Hotel Statler, Cleveland, June seventh. 

The following officers and directors have been elected by 
the Cleveland Section: 

Acting Chairman—Royal D. Malm. 

Acting Secretary and Treasurer—Henry Spero. 

Address fourth floor Euclid Arcade Building, Cleveland, 
Ohio. 

Board of Directors—C. L. Bennet, C. J. Nyquist, R. S. Saw- 
dey, C. F. Eberhart, V. R Holt, F. L. A. Smith, R. D. Malm, 
H. G. Gray, J. C. Lincoln, Hugh H. Dyar. 

Several to be appointed will complete the directorate. 
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ARC WELDED PATCH ON FLUE SHEET 





The photograph shows a patch inserted in a flue sheet on 
locomotive No. 11, of the West Virginia Pulp & Paper Co.’s 
mechanical maintenance plant at Cass, W. Va., which patch 
is placed so that the weld goes through the bridges between 
flues. This is an unusual welding job and there were two 
locomotives welded in this manner. 





This Weld Stood Severe Pressure and Service Tests 


The weld was made, of course, with the flues out, but 
without any machining whatever in the holes in the flue 
sheet. All the welding was done from the front side, and 
during the necessary beading and rolling on the flues, no 
cracks or any distortion of the weld developed. The part 
of the weld which does not go through the flue bridges wends 
its way between the stay bolts, and in the heavy pounding 
necessary to head these over in place, no damage was noted 
in the weld. 


The cold-water test was at 265 pounds pressure and the 
engine has been in service at 200 pounds steam pressure 
where the service is very severe—the locomotives go prac- 
tically straight up and over the mountains, the road bed is 
none too good; and on the up grade the boiler is panting, 


and on the down grade there is a maximum of oscillation and 
concussion. 
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great savirg in time and cost over the usual met! 
ing holes. 


Operator Cutting Flue Holes 


The man operating the torch has become very exp: 
use of the cutting torch. One false move on the part of + 
man operating the torch would ruin the whole flue sheet 








TORCHWELD MODELS 15 MC. AND 25 MC. CUTTING 
TORCHES. 


The gas cutting torch illustrated herewith is manufactured 
by the Torchweld Equipment Co., of Chicago. It is designed 
to use oxy-acetylene, oxy-hydrogen, or oxy-hydrocarbon gases 
such as butane, calorene and the like. Special tips are fur 
nished for the special gas combinations. An 85-degree torch 
head angle is standard, but 70, 50 and 35-degree and straight 
heads can be obtained if desired. 


A one-piece cutting tip is used and the mixing chamber 
located just back of the torch head. A novel and individua 
feature of the construction is that an annular space is pro 
vided around the mixer in which small amounts of gases ac 
cumulate. Drill holes connect this space with the gas passag: 
way leading to the tip, and in case of back fire to the mixing 
chamber, the ignited mixture in the annular space is designed 
back into the flexible connecting hose. 


All of the gas tight seats in tips, needle valves and co! 











Eni 


WME 











Torchweld Model 15 M C Cutting Torch 


The weld was not touched with a caulking tool and is in 
service just as shown. 





CUTTING TORCH CUTS FLUE HOLES 


Acetylene cutting torches are now used by ,the Southern 
Pacific Railroad Co. in cutting flue holes in flue sheets. The 
cutter is attached to a radial bar as shown in the accompany- 
ing photo which is operated from the center of the hole, the 
point of the cutting torch revolving around similar to the 
compass. 


Less than one-half minute is required to cut a flue hole. 
This method of cutting flue holes has been found to be a 


nections are of the line contact type. In other words a co! 
surface is brought into contact against either a flat sur! 
or another convex surface. A tight seating is thereby 
easily obtained than by using two flat surface contacts 

The back pressure valve prevents the acetylene fron 
ing the oxygen hose, since a certain pressure of the oxy: 
necessary in order to open this valve. Therefore, the acet 
pressure tends to close the valve still tighter. 

Model 15 MC. is identical to 25 MC. with the exceptior 
the latter is furnished with a two-piece tip which is us 
rusty metal and heavy duty in steel foundries. 


“Standards for Testing Welds,” which appeared in t! 
issue of The Welding Engineer will soon be ready for dis 
tion in bulletin form to members of the American \\ 


Society. 









the 
the 








THE WELDING ENGINEER 


A Small Investment 
That Pays 


Big Returns 


VERY WHERE —in repair 
shops, in industrial plants —in 
service stations and—in all kinds of 
outside repair work, Smith’s Weld- 
ing, Cutting and Carbon Burning 
Equipment Plants are in strong 


demand—because they can be had 
in any size needed —because they are adapt- 
able to all kinds of work —and because they 


enable the best welding and repair work at low- Smith’s Welding, Cutting and Carbon 





est cost. Burning Equipment 
No. 3 
The work they do is unlimited. They fix any- Made in Many Sizes 
thing from an auto fender to a locomotive. On Portable Trucks or Stationary 


* bd 2 h r ° E., 
Smith’s Inventions, Inc.,  Mmianne Ming 
















Proper protection for the 


Bare Facts 


These Hand Shields are 
made of a strong light 
fibre. Our _ improved 
Lens holder and “ESSEN- 
TIALITE” lenses are part 
of the regular equipment. 
Style ‘‘D"’, weight only 8 
oz. Style “L"’, weight only 
9 oz. 






welders’ eyes has been 





given our undivided atten- 





tion. Suffice to say we 






offer only the proven cor- 
rect types. 





Chicago Eye Shield Co. 
2300 Warren Avenue 
CHICAGO, ILL. 


Style"? Send for our new Catalogue No. 17 
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A Welding Wire or Rod for Every Purpose 


Are you experiencing any difficulties in welding your products? If so, submit these problems to us. Let us 
prescribe the filler which will solve your difficulties. ; ; 

The largest stock of wires and rods in the country available for immediate shipment. Send for a free trial 
sample, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 
the best results. 




































Our SWEDOX family consists of the following well known brands: ey acetylene or electric welding of 
NONOX SWEDOX VANOX high carbon steels, building up rails, 
For genera] acetylene welding. For acetylene or electric welding of ete. 
LEKTROX SWEDOX Vanadium steels. BRONZOX 
For general electric welding. NICKOX For acetylene welding of Malleable 
( \STOX For acetylene or electric welding of Iron, Bronze and Brass. 
For acetylene welding of cast iron. nickel steels. MANGANOX 
CARBOX KROMOX For acetylene or electric welding of 
For acetylene or electric welding of For acetylene or electric welding of high manganese steels, frogs, switch 
Steel castings. chrome nickel steel. points and crossings. 











CHICAGO, ILL. ( enitiral \ f I ( 7 “+ DETROIT, MICH. 
127 N. Peoria St. _ Skeet &e Ae z onuprany Warren & Bellevue Ave. 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Salesmen, Demonstrators, Welders and others 
meeting the welding trade to solicit subscriptions to The 
Welding Engineer, or furnish names of possible readers. 
When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 
to learn more about autogenous welding, liberal proposition. 
Write me now. Yours for welding, Mackenzie. 





Wanted—Position as welding instructor or welding foreman, 
by welder of six years practical experience. Two years in- 
structor of the oxy-acetylene process. Address: Welding In- 
structor, Y. M. C. A. School, Denver, Colo. 





For Sale—Machine and Welding Shop in a good farming 
district in Oregon, doing $100.00 business a day; will invoice 
at $20,000.00. Did $6,000 business last year. $5,000 cash and 
balance on The 


long time to right party. Address 82, care 


Welding Engineer. 





Position Wanted—Arc welder with nine years’ experience. 
Two years experience at gas welding. Familiar with all types 
of machines. Boiler and tank work a specialty. Instructor 
for past two years. Desires broader opportunity. Address 83, 
care The Welding Engineer. 





Position Wanted—Executive. Graduate mechanical en- 
gineer with very broad experience in the welding industry and 
along manufacturing lines. Would like to become connected 
with sales organization of a progressive concern dealing with 
welding apparatus. Address 84, care The Welding Engineer. 





Position Wanted—Arc welder with six years’ experience 
on all kinds of metal. Thoroughly familiar with tank and 
boiler work. Also experienced in oxy-acetylene welding. Ad- 
dress 85, care The Welding Engineer. 





Position Wanted—Oxy-acetylene welder with nine years’ 
experience. Demonstrating and sales experience also. Good 
Wish to leave present location to secure change 
of climate for family. Address Earl De Santis, Fellows, 
California. 


references. 





Position Wanted—Electric and gas welder with three years’ 
experience. Full knowledge of boiler and repair work. Best 
References. Will locate anywhere. Address H. Parker, 400 
N. First St., Hopewell, Va. 





Position Wanted—Welder and instructor of welding would 
like to connect with firm who want a steady man to work for 
their interests, and will appreciate satisfactory service by ad- 
vancement. Address 86, care The Welding Engineer. 





For Sale—Oxweld duplex acteylene generator of 500-pound 
capacity; also a 10-cylinder manifold for this generator; good 
condition; real bargain. Address 75, care The Welding En- 
gineer. 2t—May-June 
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Wanted—Position, by gas welder; experie: 
metal work. Will take cutting or helping job , 
dress George Ray, 251 West Twenty-eighth S; 








NYQUIST WITH CARBIC MFG. c 
On June 15th, C. J. Nyquist is to join the or 


the Carbic Mfg. Co. at Duluth, Minn. Mr. Ny i 
known to the trade as a designer and maker of cet, ‘i a 
welding apparatus. For some time he has been conduc. “ 


a welding and supply business at Cleveland and ais 
has been active in promoting the organization of ¢! 3 
Section of the American Welding Society. 





HAUCK MFG. CO. ELECT H. T. GERDES PRESIDENT 
The Hauck Mfg. Company, Brooklyn, N. Y., manufacty: 
of Oil Burners, Oil Forges, Oil Burning appliances te 

elected as their President Mr. Henry T. Gerdes. \ 
Engineer and manufacturer of New York; first Vic: ae 
M. C. Hauck; second Vice-President, A. B. Hauck: ¢} ird V 
President, H. H. Kress; Treasurer, A. H. Stein: S, 

Lutz. 

Mr. H. T. Gerdes, who succeeds the late Arthur E. Hauck 
well fitted for his new position. He is a graduate of S 
Institute of Technology and was for many years manag 
the Treadwell Engineering Co. of Easton, Pa. Mr. Gerdes 
a practical knowledge of the manufacture of Oil Ruy 
Torches and Appliances. 





A. E. Hackett, welding engineer, has taken charg 
office of the Federal Machine & Welding Co., Warren 
at 1724 Dime Bank Building, Detroit. This office for; 
was in charge of Arthur E. Meyer, who also represent: 
Federal company at Chicago, and who has severed his 
tions with this company and moved to Hollywood, Cal. Sta 
ley Mazurez, Jr., will take charge of the office at 15 South Cli 
ton Street, Chicago. Mr. Mazurek has been assisting in : 
selling organization for some time, but now assumes ful! 
trol of the Chicago office. 





The Ohio Electrolytic Oxygen Company has purchas: 
piece of ground in Cincinnati for the purpose of enlarging it 
plant. 

CANADIAN COMPRESSED GAS MANUFACTURERS 

MEET 

The Canadian Section of the Compressed Gas Manafuctu 
Association held a meeting in Toronto on June 7. Eight 
representatives were present. The meeting followed a lunch 
Major J. C. Minor addressed the meeting, explaining t! 
search work now being done by the association. 








The Compressed Gas Manufacturers Association is about | 
begin work in connection with Oxygen regulator resea! 





AGENTS 


Sell THE WELDING ENCYCLOPEDIA during your spat 
or as you call on the trade. Write today for our plan 


THE WELDING ENGINEER 


608 South Dearborn Street CHICAGO, ILL. 















pounds or over $1.75. Shipment ca 
Order Today — Jobbers Wanted in Every City 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anyt) 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 —- tensile ID a Price $2.00 the pound, ! 
th with order or C. O. D. except where satisfactory cre 


LIBERTY WELDING & MFG. CO. 
4200-4208 Grand River Avenue, Detroit, Mich. 


it relations established. 


DISTRIBUTORS 
Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas 


St. Paul We'ding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 
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Ad. 


cago 
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RULING OF WISCONSIN INDUSTRIAL COMMISSION 
(Continued from Page 34.) 


nimber of industrial plants in Wisconsin which 
eir own acetylene, and many of which have medium 
cenerators, not one of these plants has ever written 
ssion to inquire whether they are forbidden to use 
medium pressure generators, or protested against a single one 
{the orders which the commission has adopted to govern the 
eration of the two central stations in Wisconsin. 

“The commission has not adopted any orders governing 
either the manufacture of acetylene on a small scale in indus- 
trial plants, nor any safety orders relating to acetylene weld- 
ng. As has been stated, the commission intends to cover 
these fields by orders to be issued hereafter, but such orders 
will be promulgated only after careful study of the hazards 
presented. It does not follow that, because the commission 
has barred out medium pressure generators from the central 
stations, that it will also rule them out of industrial plants 
when orders are made to govern the same. Such advice as the 
mmission has obtained to date is to the effect that in in- 


ler 
very lal 
generate | 
pressure 


the comll 


dustrial plants medium pressure generators present a much 
smaller hazard than in central stations, both because the vol- 
ume of gas produced is much smaller, and because it is not 
necessary to pass the gas through a compressor to compress 
it to atmospheric pressure, as is done in the central stations. 
“When the issue as to safety is confined to central stations, 
as it must be, it is acknowledged that practically all the gen- 
erators in use in such establishments throughout the country 
are low pressure generators. The medium pressure generators 
which the petitioners seek to have admitted to the central sta- 
tions are used extensively in industrial plants and are also 
used in the navy yards of the United States, but only one in- 
stance was cited to the commission in which a medium pres- 
sure generator is now in use in a central station. The primary 
reason why medium pressure generators have not been used 
n central stations appears to be that the gas must, in any 
event, be passed through a compression chamber after being 
generated, and it, consequently, is of no commercial advantage 
to raise the pressure in the generator to fifteen pounds, when 
itcan be just as economically generated with a pressure not to 
exceed that produced by a head of a column of twenty lineal 
inches of water—approximately three-quarters of a pound. 
“The petitioners have also attacked that portion of order 
4635 which provides that when carbide dust is used the gener- 
itor must be supplied with an agitator. This provision is at- 
tacked—first, on the ground that an agitator is required re- 
gardless of whether carbide dust or lump carbide is fed, and 
second, because it is alleged to require a particular patented 
agitator, the patent upon which is owned by the Union Car- 
bide and Carbon Corporation. Neither of these allegations is 
well founded. There is no question that the advisory commit- 
tee and this commission interpret order 4635 as requiring an 
agitator only when carbide dust is used. Nor is any patented 
agitator prescribed in the order of the commission. The only 
agitator required is one ‘which will keep the water in constant 
circulation in the generating chamber while carbide is being 
introduced in order to avoid the settling or formation of large 
quantities or islands of carbide dust.’ Any agitator which will 
accomplish this purpose will meet the requirements of the 
orders of this commission. It is acknowledged that the Gas 
Tank Recharging Company has equipped the generator which 


' purchased from the Alexander Milburn Company with an 
agitator which meets the requirements of the commission, and 
ls agitator was not purchased from the Union Carbide and 
satbon Corporation or any of its subsidiaries, and we believe 
“i not infringe its patent. Mr. Smith of Smith’s Inventions, 
incor 


this 


rated, one of the petitioners, at the public hearing 
"pon this petition also described an agitator which already 
meets the requirements of our order and yet is different from 
the av tator covered by the King patent, which the petitioners 


repres-nt is the agitator required by order 4635. 
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“While we are thus obliged to reach the conclusion that the 
modifications sought by the petitioners in orders 4600 and 
4635 are not in the interests of safety—a conclusion which cor- 
responds with the advice unanimously given by the members 
of the advisory committee who sat with the commission both 
at the public hearing and in the argument upon this petition— 
this commission will on its own motion make two slight modi- 
fications in order 4635 to more clearly express our intent. 

“In aécordance with the above memorandum, this commis- 
sion herewith makes the following findings of fact: 

“1. That general orders 4600 and 4635 relate only to estab 
lishments engaged in the manufacture and compressing of 
acetylene into cylinders for sale or transportation to users 
other than the manufacturers and not to other manufacturers 
of acetylene; 

“2. That the allegations of the petitioners, that representa- 
tives of the Union Carbide and Carbon Corporation procured 
the adoption of general orders 4600 and 4635 through fraudu- 
lent representations made to the advisory committee on gas 
hazards and to this commission, are not sustained; 

“3. That the modifications sought by the petitioners in 
general orders 4600 and 4635 will not adequately protect the 
life, health, safety and welfare of employes and frequenters in 
establishments engaged in the manufacture or compressing of 
acetylene into cylinders for sale or transportation to users 
other than the manufacturers: 

“4 That slight modifications of general order 4635 are de- 
sirable for the sake of clarity. 

“Tt is, therefore, ordered: 

“1. That the petition of the Alexander Milburn Company, 
Baltimore, Maryland, and the intervening petitions of the Im- 
perial Brass Manufacturing Company of Chicago, Illinois; the 
United States Welding Company, Minneapolis, Minnesota; 
Smith’s Inventions, Incorporated, Minneapolis, Minnesota, for 
a modification of general orders 4600 and 4635 be and are 
hereby dismissed. 

“2. That general order 4635 shall be modified to read as fol- 
lows: 

Order 4635. The carbide to water type of generator shall 
be used. 

Generators shall be provided with liquid seal safety devices 
which will prevent an undue pressure in the generator. 

Generators having a gas receiving bell as an integra! part 
thereof shall not be used. 

The water seal shall be designed to provide a normal work- 
ing pressure not to exceed twenty lineal inches of water 
column. 

Every generator shall be plainly marked with the maximum 
number of cubic feet of gas it is designed to supply per hour. 
The manufacturer’s name and address and the trade name or 
designating marking of the machine. 

When carbide dust is used, the generator shall be supplied 
with an agitator which will keep the water in constant cir- 
culation in the generating chamber while carbide is being in- 
troduced in order to avoid the setting or the formaton of 
large quantities or “islands” of carbide dust. The carbide 
feeding device shall be so arranged that it will be inoperative 
when the internal agitating apparatus is not in motion. 

The sludge or discharge valves of the generator shall be 
piped to the outside of the building, and no open troughs for 
conveying the residue inside the building shall be permitted. 

All electric motors inside the building shall be of the alter- 
nating current induction type. When direct current motors 
are used, they shall be located on the outside of the building 
in a small separate building, used for that purpose only. 

Switches controlling motors shall be of the non-sparking 
type or shall be located outside the building. 

INDUSTRIAL COMMISSION OF WISCONSIN. 
By G. P. Hambrecht, 
F. M. Wilcox, 
T. F. Konop, 
Commissioners. 
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handy in your repair sho 
Both tools are fitte 


A. C. and D. C. current. 


~~ 





Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 


You will also find the “WODACK” Portable Electric Drill equally 


Pp. 
with the “WODACK” universal motor and will operate on 
Write for descriptive circular. 


Manufactured Wodack Electric Tool Corporation 
Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 














5 SAO aR re 








for doing this work including initial supply of metal. 
tions with every outfit. 


4200-4208 GRAND RIVER AVENUE 





REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We 
Satisfaction cuaranteed. ( 
Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING Co. 





sell complet: 


Price $25.00 Complete, Full in 


putht 
struc. 


DETROIT, MICHIGAN 





CURRENT WELDING LITERATURE 


ARC WELDING APPLIED TO REFRIGERATING MACHINERY, 
by A. M. Candy.—The three reasons why arc welding has not been 
more extensively used in manufacturing are: first, an insufficient 
supply of trained operators; second, a lack of confidence in welded 
joints; third, a limited understanding of methods of control and 
inspection. This paper points out how arc welding apparatus can 
be used to advantage for repairing a large variety of defective or 
damaged shop machinery and also deals with some of the under- 
lying fundamental welding principles, with a view to stimulating 
the manufacturers to use the arc welding process more extensively 
in manufacturing. The author describes tests and experiments of 
record that show the possibilities of the process, and recommends 
that the process be developed as far as possible, by further re- 
search.—Journal of the American Society of Refrigerating Engi- 
neers, January, 1921. 


‘SOME TESTS ON WELDED AMMONIA CONTAINERS, by E. A. 
Fessenden.—The object of the tests was to compare different 
methods of constructing the cylinders for handling anhydrous 
ammonia in refrigerating plant practice. The cylinders tested in- 
volved the following four types of construction: 1. Flange steel 
shell, acetylene welded longitudinal seam, concave heads forge 
welded to shell. 2. Seamless pipe shell, convex heads acetylene 
welded to shell. 3. Seamless pipe shell, concave heads forge 
welded to shell. 4. Flange steel shell, acetylene welded longitud- 
inal seam, convex heads acetylene welded to shell. The tests in- 
dicated that the best type was that made of seamless pipe shell 
with acetylene welded dished heads, convex outward. This con- 
struction places the welds where they have to sustain a minimum 
stress.—Journal of the American Society of Refrigerating Engi- 
neers, January, 1921. 


PREHEATING PRACTICE, 
fundamental to successful welding procedure, an art in itself. 
eral common examples.—Acetylene Journal, June. 

AUTOGENOUS WELDING FOR LOCOMOTIVE BOILERS.—In 
the report of the Chief Inspector of Locomotive Boilers to the 
U. S. A. Interstate Commerce Commission for the year ending 
June, 1920, attention is directed to some explosions where the 
failure of seams united by welding was considered a strong con- 
tributing factor to the seriousness of the accident. The opinion is 
expressed that such methods should not be applied on any part of 
the boiler where the tress to which the structure is subjected is 
not earried by other construction, nor in the so-called low-water 
zone of a firebox where overheating and failure are liable to occur. 
This applies with equal force to all parts of the locomotive and 
tender subject to severe strains and shocks, where, through failure, 
accidents might occur.—Report of the Chief Inspector of Loco- 
vs Boilers, Railway and Locomotive Engineering., January, 
1921. 

THE SANDBERG “IN SITU” 
by A. EB. Shorter.—An interesting application of the oxy-acetylene 
flame. Consists of heating rails already in service, with the torch, 
and then quenching with water. In one experiment, rails treated 
by this process, after 360,000 cars had passed over, remained un- 
affected, although subjected to precisely the same influences which 
caused adjoining lengths of untreated rails to corrugate.—Industrial 
Gases, March. 

THE PENETRATION OF WELDS, by R. Granjon.—In a great 
number of industrial cases the welds which are best executed 
from other points of view become the worst and the most danger- 
ous if there is a lack of penetration.—Revue de la Soudure, Anto- 
gene, April. 


by David Baxter.—Preheating a 
Sev- 


Notice has been filed of the organization of The American 
Welding Co., 24 W. Kinney St., Newark, N. J., to operate a 
welding, brazing and cutting plant. The president of the new 
company is Maurice Rehrlich. 


Julius F. Klose, has been for some years engaged in busi- 
ness at 219 E. 24th St., Chicago, under the trade name of Klose 
Welding Company, not inc. His business has grown until he 
feels the time has come when it should be incorporated. With 
this end in view he and his associates have taken out a charter 
under the laws of Illinois for Klose Weld Engineering Corpor- 


ation. Mr. Klose will be president and executive head of the 


new organization. 


RAIL HARDENING PROCESS, - 





— 
TORCH CLEANSES CONDEMNED FREIGHT CARs 
Discovery that the oxy-acetylene torch is a practical meth 

of burning out oil and tar in box cars, condemned ac unhe4 - 

flour loading in Minneapolis is saving the railroads and sillles 
of the northwest thousands of dollars and will insur: 


an adequate supply of box cars for the millers. 


hereafter 


KARL G. ROEBLING 
With deep sorrow we announce the death of Karl G kk 
ling, president of John A. Roebling’s Sons Company, 
occured on Sunday, the twenty-nineth day of May | 


LT 
CHANGES IN PAGE STEEL AND WIRE OFFICES 
W. H. Bleecker, Jr., formerly District Sales Manager 

Chicago office of the Page Steel and “Wire Company 

ferred to the New York office in the same capacity. 

E. J. Flood has been appointed District Sales Manager j 
all Page products at the Chicago office, 

Bleecker. 





at { 


succeeding 





At the Eighth Western Meeting of the American Society 
Refrigerating Engineers, held at the Hotel Drake, Chicag 
May 25 to 27, A. M. Candy presented an illustrated paper 
“Are Welding Applied to Refrigerating Machinery,” and E 
Fessenden read an illustrated paper on “Tests on Welded 
monia Containers.” 





FOR THE ATTENTION OF THE MANUFACTURER 
A firm of ship repairers in France desires to purchase elt 
tric welding outfits complete, from motor to welders’ gloves 
and face protectors. Quotations should be given f. o. b. 
York or c. i. f. French port. Cash to be paid. 
should be in French. Address 34908, care U. S. 

Foreign and Domestic Commerce. 


Corresponde: 


Bureau 





A new line of acetylene generators is being marketed | 
the Caddo Manufacturing Co., Anadarko, Okla. The olticers 
of the company are: A. Youngheim, president; C. J. Schut 
vice-president; F. M. Fulkerson, treasurer; O. C. Stephenson 
secretary. 





Announcement has been received of the incorporat 
the Mercer Welding Rods Co., Trenton, N. J., to manu 
iron and steel welding rods and other specialties. 








The Cave Welding & Manufacturing Co., Springfield, Mass 
announce removal of their entire equipment to 62 
Street, Springfield, 
















THE WELD 


Standard Carbide 
for Every Purpose 


House Lighting Plants 
Welding —Brazing—Cutting 


SIZES 


314x2 1Y4x% 
2 x4 V4xys 
Miners Lamp Granulated 


’ dese Ba Ak fe 
Quotations 
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WELDOX 
Asbestos Welding Paper 


HE original welding paper, that has stood the “Test 

of Time.” Not the ordinary asbestos paper manu- 

factured for many uses, but a scientifically prepared, 
long-fibre, pure asbestos paper developed for one pur- 
pose—to furnish a welding paper capable of withstanding 
hard usage and high temperatures without giving off 
noxious and injurious smoke, gases and fumes. Your 
men naturally can do better work when WELDOX 
Asbestos Welding Paper is used on every welding job. 


WELDOX Asbestos Welding Paper comes in 50 Ib. 
and 100 Ib. rolls, 36 inches wide. 


Test a Free Sample with a torch. Subject it to 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
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cord 












it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in less time. 


All rolls specially wrapped, and labeled “Weldox” 


Asbestos Mittens, plain or one finger and thumb. 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers. 

Asbestos Leggings, 16-in. to 30-in. lengths. 
Asbestos Aprons, made to specifications. 
Asbestos Masks. 

Asbestos Fibres. 

Asbestos Cloth. 


Prompt Attention and 
Immediate Ship- 
ment on any size or- 
der whether single can 
or carload. 


The Farmers Standard Carbide Co., Inc. 


Office and Factory 


Plattsburg, N. Y. 





If it’s Asbestos, we have it. 


F. D. Farnam & Co. 


Office and Warehouse 
359 N. Wells St., Chicago, IIl. 
TIT 
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One of the Best and Most Economical Generators Manufactured 


oe aK amenerurens of Distributors of Our Entire Line 
Velding an utting Apparatus I. J. COOPER RUBBER . 
Lead Burning and Carbon Burning Outfits Cincinnati, Ohio mee: Ay 


Welding, Cutting, Sheet Metal 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Toledo, Ohio Memphis, Tenn. 


Acetylene Torches 
Regulators and Gauges Columbus, Ohio Birmingham, Ala. 
Chicago, Ill. 


Cast Iron Rods, 24 in. long Cleveland, Ohio 


Tette Bronze Rods sind eesee Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze 8 wede Indianapolis, Ind. Louisville, Ky. 
Aluminum Rods Steel Superior as ™ 
Aluminum Solder Vanadium Preheaters 
Brazing Wire Nickel Drills and Grinders 


Brass Spelter Asbestos Paper 
Fluxes (all kinds) Asbestos Gloves 
Carbon Rods and Paste Plain and Armored 


Hose, 
Instructions Book on Welding Welding Plates and “V” Blocks 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A 


Our New T WELDING CO. Providence, R. 1. Ohio Rubber Co., Cincinnati, Obio 

















WHY ARE YOU IN BUSINESS? 
For profit. 
DOES YOUR BUSINESS PAY 250%? 
Not likely—they never do. 
BUT! YOU CAN SAVE 250% 
in your acetylene gas costs. 
HOW? 
Thru the medium of a “U. S.’”’ Generator. 
STURDY—SIMPLE—EFFICIENT—-GUARANTEED. 





Write for descriptive literature 


UNITED STATE WELDING COMPANY, Inc. 


(Makers of famous “U.S. Welding and Cutting Apparatns) 
(Dealers’ territory open) MINNEAPOLIS, MINN. 
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ALUMINUM SOLDER LET’S GO, as this “Welding Foreman” who severed ; 
tions wit a World Wide Concern to go into busi: re 
own personal financing and initiative. _ 

AND GO by choosing material best by test, the same as 

Knowing success depended upon the reliability of ma 7” 

technique, experience demanded he specify “MORI Nee 

Acetylene Welding FLUXES. a 5 
=~ ; ‘ AND GO by making your services demand recognitio; the 
This is not intended to entirely replace welding Foreman,” whose purchases for the past five years 
aluminum welding, but a real aluminum 1916, $270.09 1917, $403.30 1918, $558.88 1919, s497 56 
solder is a most desirable asset in the weld- Sah wines 
‘ : * 4s AND GO SPECIFY—“MOREY FLUX” on all orders. wher ’ 
ing shops, All detrimental characteristics liability dependability and quality are the most vainal aed 
of. so called Aluminum Solder are elimi- to Prosperity, as proven by a “Welding Foreman” with 

° reputation. 
nated. Write for sample. 
MOREY FLUX & CHEMICAL Co. 
ALLOY WELDING PRODUCTS CoO. PARKESBURG, PENNSYLVANIA 
80 Church Street, N. Y. Established 1912 Ince rpora 

















TORCHES ACETYLENE GENERATORS 
WELDING RODS REGULATORS ELECTRIC WELDERS 
GOGGLES aainine 
TANK TRUCKS PREHEATERS | 
High Silicon Cast Iron HOSE 


CAST IRON ROD 


ALSO IN ALL OTHER METALS STEEL ROD 


FLUXES BRAZING SPELTER 
, , BRAZING NICKEL ROD 
Special Prices fo Jobbers CAST IRON TOBIN BRONZE 
Inquiries Solicited ALUMINUM ALUMINUM ROD 


WE REPAIR EQUIPMENT OF ANY MAKE 


a The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. Main 5476 Cleveland, O. 




















High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 




















The Oxy-Thermalene Method of 


THE “ LTERN ” Welding, Cutting, Brazing, Etc. 
H A R ARC ACETYLENE OIL GAS PRODUCER 
i i i the 8 ey Fan wuly ones of ice kind 
d SAFETY. e on : I 
Portable Cutting and Welding Machine and SAFETY. The only class 
“Carry It to the Work”’ FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran- 





THE ELECTRIC ARC CUTTING & WELDING CO. teed no flash back cutting and welding 
152-58 Jelliff Ave. Newark, N. J. 4 torches, and supplies. 
The Thermalene Co, Chicago Height’s. Il! 
ecm 








ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE you complete 


instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 

SVE » WIrirTit ft reer ee ee ae vant) é ken eoe oak 2.7 Pou 

SRR WE wa Scots retin toe rt ror E45 EOE BORN rm ein «Morr Ms, 
eet GUAT GOD LOOM, Ser AMINE, ohc 6 cae. Geni bcnvebed en vanced bees ceussvnewss 2.75 Per Pound  Satee. All orders shipped ©. < 


orders shipped less than two pounds of 


Welding and Cutting Ae EVER STAY SALES COMPANY ee oO Be Gmahe, Nebr. Jott 


paratus. 1501 Jackson Street, OMAHA, NEBRASKA wahted in every city. 
ee 




















HOW TO IMPROVE WELDING AND CUTTING MACHINE OPERATIONS 





Hydrex Engineering Corporation Buffalo, N. Y. 








—_———_—_— 
AIRCO OX YGEN *» ACETYLENE 
SERVICE 


IS GOOD SERVICE 





Good Service First 





Good oxygen and acetylene service is 
the foundation of welding and cutting 
success, and, therefore, should be one 
of the first things to consider when 
talking ‘“‘contract.” 

With distributing stations all over the 
country, it pleases us to have the ef- 
ficiency of Airco Oxygen and Acet- 
ylene Service analyzed by a prospec- 
tive buyer. 


AIR REDUCTION 
SALES COMPANY 


Mfrs. of Airco Oxygen, Airco Acetylene 
Airco Welding and Cutting Apparatus 
and Other Airco Products 





Home Office : 
342 MADISON AVE. 
NEW YORK, N.Y. 


Airco Plants and District Offices: 


* Atlanta *Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa. 
*Boston Madison, Jil. 
*Buffalo *Minneapolis 
*Chicago *New York 
*Cleveland *Oklahoma City 
Coatesville, Pa. *Philadelphia 
Defiance, O. *Pittsburgh 
*Detroit *Richmond 
*Emeryville, Cal. *Seattle 
Gloucester, N. J. *St. Louis 
Warren, O. 


Airco warehouses at intermediate 
points 


*Denotes city contains both Airco Plant and 
District Office. Other cities contain only plants, 
An AIRCO “A” Address nearest District Office. 

Welding Torch 
being used to reclaim 
a cracked locomotive 


cylinder. 
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Yours for $5.00 


The Last Word in Welding 







The Welding 
Encyclopedia 


is the open door to 
complete knowledge 
and understanding of 
your craft. 


In welding, as in 
every other industry, 
“the man who reads 
is the man _ who 
leads.” Let this book 
aid you in perfecting 
your mental equip- 
ment for your work. 


A practical welder, after examining a copy of The Welding 
Encyclopedia, writes, ‘‘] think it is the last word in welding. | 


want to praise you upon your great work. 


I have a great 


many welding books in my library, but I like your Welding 
Encyclopedia the best.” 


CONTENTS 


1. Illustrated encyclopedia covering al] words, 
terms, and trade names used in welding. 


2 Oxy-Acetylene Welding.—Aluminum, _ steel, 
Cast Iron, Copper, Brass, Bronze. (Full instructions 
for welding each of these metals.) 

3. Electric Arc Welding.—Two illustrated chap- 
ters on this process. 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete, treatise 
on this process ever published. 

6. Use and Misuse of Oxy-Acetylene Equipment. 
—Telis how to get the best results from apparatus 
and how to avoid costly accidents. 


7. Boiler Welding.—An important subject for the 
welder to study. 


8. Heat Treatment of Steels. 


9. Rules and Regulations—What can be welded, 
and what cannot be welded. Rules also govern the 
installation and operation of equipment. 


10. Charts and Tables—A fund of welding in- 
formation at a glance. Includes color chart show- 
ing colors at various temperatures. 


11. Condensed Catalogs.—Up to date information 
about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and re- 
liable guide to the man who purchases or recom- 
mends welding apparatus. 


MAIL THE COUPON AND GET YOUR COPY AT ONCE 


3 


The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find en- 


closed five dollars. 


tion and if it is not satisfactory | may return it and you will refund the pur- 


chase price. 


Name 
a 


Postoffice _.. 
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1 understand that I may keep it for five days for examina- 
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THE WELDING 
ENCYCLOPEDIA 


1921 


326 Pages 

375 Illustrations 
Bound in Cloth 
Price, $5.00 
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